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HOW TO METER 
ACIDS ACCURATELY 
AGAINST PRESSURE 


Corrosive liquids present two major obstacles to achiev- 
ing maximum metering accuracy, economy, and safety. 
For one thing, corrosion can introduce an intolerable 
ever-changing volumetric error. For another, corrosive 
liquids must be retained by the pump at all times. Leak- 
age can endanger personnel and necessitate the pre- 
mature replacement of pump parts and associated 
equipment. 

But both obstacles can be successfully overcome. 
First by choosing the right pump for the metering job 
at hand. Second, by making sure that all wetted parts 
of the pump chosen are inert to the liquid being me- 
tered. Here are some ideas based on practical acid 
metering experience that may help you to choose the 
one best controlled volume pump for your metering 
needs. 





Packed Plunger Pumps 
For the majority of mildly corrosive liquids, low cost 
packed plunger pumps have proved themselves entirely 
adequate. Some thirteen materials of construction are 
standard on packed plunger pumps, running from cast 
iron to Hastelloy B and C, more than enough to satisfy 
mild corrosive metering requirements. Capacities to 
2056 gph, pressures up to 50,000 psi. 

An added tip: Standard Milton Roy motor driven 
pumps in corrosive service can be equipped with “catch- 
all” yoke type gland followers. 
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Diaphragm Liquid Ends 


When the liquid to be metered is highly corrosive or 
otherwise dangerous, a controlled volume pump with 
diaphragm liquid end is the best choice. A plastic or 


If precision pumping of dangerous chemicals is one of your 
problems, look again to Milton Roy’s 25 years of experience 
for your most economical solution. Write for a general intro- 
duction to controlled volume pumping in Bulletin 553-1. 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


Controlled Volume Pumps * Quantichem Analyzers * Chemical Feed Systems 


stainless steel diaphragm positively separates the proc- 
ess liquid and the plunger. The plunger displaces a 
hydraulic fluid which in turn strokes the diaphragm to 
create pumping action through the ball checks. Con- 
sistently high accuracy is achieved through unique de- 
sign features. As the illustration shows, positive me- 
chanical action bleeds any air or vapor from the 
hydraulic side between strokes and corrects liquid 
volume if necessary. Internal liquid end design also 
automatically eliminates bubbles from the process 
liquid side. 

Very often, a pump chosen for mild corrosive service 
is obsoleted by a process change specifying a more 
highly corrosive liquid. But this waste is neither nec- 
essary nor desirable. The diaphragm liquid end illus- 
trated can easily be substituted for the conventional 
liquid end on any standard motor driven controlled 
volume pump, bringing the entire metering system up 
to date at little extra expense. Designs of this type will 
handle up to 400 gph against heads to 2700 psi. 


Totally Immersed 
Liquid Ends 


Special metering problems 
demand special pump de- 
signs. For example, acids 
with high vapor pressure 
or high specific gravity 
must be pumped with lim- 
ited suction lifts and gen- 
erally require suction 
heads. The ideal answer 
is the standard Merse- 
metric® controlled volume 
pump. Pump drive and 
motor are mounted on the 
tank top, but the liquid 
end is completely submerged to a depth of up to four- 
teen feet. This same design feature also eliminates the 
need for tank connections below liquid level, and per- 
mits chemicals to be metered directly from storage. 

The maximum safety-minimum handling Merse- 
metric design is just about standard for metering sulfuric 
acid for demineralizer regeneration and pH control of 
cooling tower water and deaerator effluents. Capacities 
up to 218 gph, pressures up to 1200 psi. 


The Acid Metering System 
You can be fairly sure of making the right choice only 
if you consider all the factors. Here’s a convenient 
checklist of a few points that are often overlooked: 

@ Is the entire system corrosion-resistant . . . storage 
tank, suction and discharge piping, controlled vol- 
ume pump, and relief valve? 

@ Have you thoroughly considered the physical prop- 
erties.of the liquid? High vapor pressure or high 
specific gravity liquids may demand a suction head. 

@ Have you considered plant and personnel safety 
under all possible conditions? 

@ Have you considered maintenance as well as first 
cost in determining the economics of the system? 


OY 














milton 


CHEMICAL INSTRUMENTATION SYSTEMS 


CIRCLE NO. 2 ON PAGE 73 


























NEW dp TRANSMITTER 
SOLVES FLOW PULSATION PROBLEMS 
WITH ADJUSTABLE INTERNAL DAMPING 


Only Fischer & Porter dp Transmitters 
let you “tune in” exactly the right amount 
of damping action for the pipeline flow 
you’re measuring. By eliminating the 
over-damping on some lines, underdamp- 
ing on others resulting from fixed damping 
techniques, F & P gives you faster, more 
accurate response, longer instrument life. 

In the unique F & P system, a needle 
valve restricts oil flow through the sealed, 
silicone-filled measuring chamber. Damp- 
ing is accomplished on the input side— 
before the differential is sensed—thus the 











transmitter responds only to real inputs. 
You eliminate external dashpots and 
snubbers . . . the major cause of zero 
shift and diaphragm fatigue . . . both of 
which mean high maintenance costs and 
premature replacement. 

: 7 * 

Write for complete information on 
how adjustable damping avoids control 
errors by matching the damping to the 
pulsation. Ask for your copy of Bulle- 
tin 91-251. Fischer & Porter Co., 629 
County Line Road, Hatboro, Pa. 


COMPLETE PROCESS INSTRUMENTATION 


al —) FISCHER & PORTER COMPANY 





These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER LTD. WORKINGTON, CUMBERLAND, ENGLAND @ FISCHER & PORTER GmbH, GROSS 
ELLERSHAUSEN, BE! GOTTINGEN, GERMANY @ FISCHER & PORTER N. V.. KOMEETWEG 11, THE HAGUE, NETHERLANDS @ FISCHER & PORTER Pty LTD. 184 HANNA ST , SOUTH MELBOURNE, VICTORIA, AUSTRALIA 
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By avoiding knife edges, bearings and associated 
pressure-tight mechanical fittings, K & M has achieved 
almost frictionless operation in the Flexotrol Dis- 
placement-Type Liquid Level Controller. As a result, 
errors due to friction, distortion and hysteresis are 
practically nil. 

Actuation is accomplished through a torque element 
which directly transfers displacer movement to the 
controller. There are no intermediate levers. Because 
the rotation of the tube is limited (4°) and because the 
whole assembly is constructed of high-durability ma- 
terials, the torque system has remarkable fatigue 
resistance. Tests in excess of five million operating 
cycles have produced no detrimental fatigue effect. 


Our 80th Year 
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-++ “Frictionless” design gives 


Flexotrol* longest life, 





stability and accuracy of 


any displacement level controller 


The controller unit utilizes conventional 3-15 psi 
signal air pressure, has a 0-150% adjustable propor- 
tional band, may be direct-, reverse- or snap-acting 
without parts change. The Flexotrol Level Controller 
can also be converted to a transmitter-controller com- 
bination. Automatic reset and rate response are 
optionally available. 






Full details are given in Bulletin 
456-1. A copy is yours for the asking. 


*Flexotrol is a trade-name of Kieley & Mueller, Inc. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 





64 Genung Street, Middletown, New York 
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recorders make YOUR work 
easier with up-front control of all operations 












Work-saving “recti/riter” recorders place all every working part completely accessible — and 
routine adjustments and controls at your fingertips removable — without further disassembly. 
for maximum operator convenience. Add to these convenient features true rectilinear- 
With the greatest ease and speed, you can... . ity, side-by-side time-correlated traces readable at a 
1. Raise the transparent, dust-proof door . . . glance, fast rise time, galvanometer dependability 
2. Make notes on “writing desk” area. . . and +1% full-scale accuracy. Yes, and remember 
3. Remove, tear off, or change chart paper . . . —only “recti/riter” systems (recorders and match- 
4. Flip the power switch . ing accessories) provide these wide ranges for 
5. Adjust zero position of writing pens . . recording electrical parameters: 
6. Make connections to front terminals .. . 10 millivolts to 1000 volts 
7. Select any of 10 chart speeds... 500 microamperes to 1000 amperes 4 
8. Advance chart paper as desired manually . . . Monitor standard frequencies — 40, 60, 400 cps 
9. Check visible ink supply level or refill. Just a word from you will bring complete 
And, of course, removal of the dust cover makes information on the “recti/riter” line. Inquire today! 






OTHER TI/GS ID PRODUCTS 


TEXAS INSTRUMENTS 5 iit aaialibls, 
INCORPORATED 


GEOSCIENCES AND INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY + HOUSTON 6, TEXAS + CABLE: HOULAB ye ee 


* Measurement and Control Systems 
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“Hand size” control valve 
for all corrosive applications 


» Inexpensive and highly dependable. 


® Available in globe or angle body 
single port construction. 














Fisher now offers the low cost, dependable “BA” angle 

body and the “B” globe body valves for use on heavy }; 
duty applications involving corrosive liquids. Bodies are 
machined from 316 stainless steel bar stock, or other 
alloys such as Monel or Hastelloy. Either body can be 
supplied with Type 510 spring open or Type 511 spring 


* 


closed diaphragm actuator. Normal diaphragm range 3 


to 15 psi. 





Tee 511-BA valve with angle 


Type 510-B valve with globe body 
body and a union nut bonnet. 


and bolted bonnet construction. 





CONSTRUCTION AND SPECIFICATIONS 





Valve Body Sizes 1,” 34” and 1” only with screwed end connections. 


Inner Vaive Micro-flute or Micro-form. 


14”, 39”, 19” and 4,” for the 1” size body. 
Orifice Sizes 14”, 44” and '4” for the *,” size body. 


1,” and 34” for the '.” size body. For complete information 
Max. Body Pressure 1500 psi at 450° F. write for Bulletin 57 B. 
Approximately 15” with the Type 510 or Type 511 topwork on either 2 
Overall Dimension ‘B” or “BA” body. 














j IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania 





SINCE 1880 
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Chromatograph for Control 


Electronic Watchdog 


EDP Data 


Formula for a Diamond 
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INDUSTRY 


A method of combining a chromatograph with pneumatic instruments 
for closed loop process control has been developed by Consolidated 
Electrodynamics and Taylor Instrument Companies. Specially modi- 
fied pneumatic controls store “peak” values from a standard process 
chromatograph, use them as a basis for control until the next peak 
value is supplied. 


A network of electronic eyes and ears linked to a central control 
center will give 100% industrial plant protection in a new automated 
guard system developed by Minneapolis-Honeywell. Seated at the 
master control center, a single human guard can perform every po- 
licing activity from detecting a fire to catching a sneak thief, even in 
plants sprawled over many acres, with entrances several miles apart. 


The nation’s first Airborne Tactical Data System was delivered to the 
Navy last month by Litton Industries. An electronic early warning 
and weapon control system for land-based aircraft, ATDS will per- 
form the vital task of presenting processed data to a human tactician 
in forms he can immediately understand, and in the time he needs to 
react with maximum effectiveness. 


Commercial airlines have jumped on the computer bandwagon. 
United Air Lines now uses a Bendix G-15 electronic computer to 
automatically plot cross-country flights within minutes for all its 
new DC-8 jets, gets optimum speed, safety and comfort for all pas- 
senger flights. American Airlines is using an IBM SABRE system 
for reservation service. SABRE can handle more than 7,500 complete 
airline reservations per hour, virtually eliminates troublesome cleri- 
cal errors, and reduces “wait list” tirc oy making cancelled space 
available immediately. 


John L. Burns, president of RCA, calls electronic data processing 
“our most potent weapon” against economic fluctuation. By using 
EDP to cover every significant sector of the economy and forecast 
economic trends as they form, economists can “stay well ahead of 
the economy and keep it steady on course.” 


General Electric Research Lab has revealed the details of one of its 
major scientific and engineering achievements, the process for mak- 
ing diamonds. Large-scale production of the man-made stones has 
allowed lifting of the Government secrecy order. How do they do 
it? Carbon and a catalyst metal are placed in a pressure cell and sub- 
jected simultaneously to pressures ranging from 800,000 to 1,800,000 
pounds per square inch and temperatures ranging from 2200°F to 
4400°F. The nature of the starting material used to supply the carbon 
has some effect on the kind and number of diamonds formed. The 
best results are obtained with substantially pure graphite. 
(Please Turn to Page 11) 
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NO MOVING PARTS 


Designed to indicate media level changes through 
simple differential capacitance measurement, the new 
Robertshaw Level-Tel 154 contains no moving parts to 


clog, wear or jam. 


SIMPLE TWO-STEP CALIBRATION 


Only two quick, non-interacting adjustments are neces- 


sary to calibrate the new Level-Tel 154. 


ANTI-FOULING PROBES 






substances. 





Built to 


CONTINUOUS oe 
INDICATOR 


REMOTE INSTALLATION 


Over 200 ft. cable length permissible be- 
tween probe and transmitting unit—virtually 
unlimited cable span between transmitter 
and indicator unit. 


WIDE TEMPERATURE RANGE 


Detector circuitry operable in temperature 
environments from —30° to +212°F. Tef- 
lon insulated probes from —325°F to 
+ 350°F, Uninsulated probes up to 850°F. 


The Level-Tel 154 is a precise, continuots seading level) indicating 
system consisting of a probe detector, transmitter, and indicator. The 
probe condulet houses a miniaturized capacitance bridge circuit, ener- 
gized by a regulated Hartley oscillator in the transmitter. in operation, 
the probe detects media level change as a change in capacitance, 
unbalancing the capacitance bridge. This out-of-balance condition is 
fed to the indicator via the transmitter asa a signal: proportional to 
the level change. 


The new Level-Tel 154 is ruggedly deeignea for accurate operation. It 
may be used with nearly all liquids, slurries, powders and granular 
solids. Virtually insensitive to temperature and pressure extremes, the 
system functions reliably under difficult conditions, i.e., interface, 
mass measurement, corrosive materiais, food processing, cryogenic 
liquids, combustible substances, and abrasives. It is available in either 
explosion proof or water tight housings. Let the modestly priced Level- 
Tel 154 start saving you money now! Write for Bulletin RF-5915 and 
the address of our nearest technical field representative. 








.? AERONAUTICAL AND INSTRUMENT DIVISION 
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Self-cleaning Teflon probe assemblies remain free of eee 
deposit build-up, are unaffected by most cohesive phon rk aoe 
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HIGH ORDER LINEARITY 


Unique dectector circuitry permits system 
linearity consistent with demanding process 
control requirements. 


BUILT-IN TEST CIRCUITRY 


Functional system checkout and calibration 
are simply accomplished by depressing a 
test circuit button on the control panel 
indicator. 


SIMPLE MAINTENANCE 


Printed circuit wiring and plug-in provision 
for critical components assure minimum 
maintenance time. 


SET POINT CONTROL 


High and low level indicator set points ad- 
justable at control panel. 


ENGINEERS ! Dynamic growth offers 
expanding opportunities to qualified EE's 
and ME’'s, Send resume to R. A. Sweeney. 


SANTA ANA FREEWAY 
AT EUCLID AVENUE 
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WHAT’S NEW IN THE INDUSTRY ( Con’t from page 9 ) 


December, 1959 


Contracts 


Sales Talk 


Expansion 


Addenda 





Stromberg-Carlson has received a $1.2 million contract for design and 
development of an advanced, completely transistorized, single side- 
band communication system for the U.S. Navy Bureau of Ships... 
Gulton Industries will go to work on an Air Force contract to develop 
a ceramic capacitor with an operating temperature 250°C higher than 
anything now available—successful completion of the program will 
remove the last obstacle in the way of using electronic equipment at 
elevated temperatures . . . National Cash Register got a Government 
go-ahead for a one year study program on a miniature, super-fast 
magnetic “Rod” switching and storage device which has exhibited 
switching speeds of 4 millimicroseconds. The project will serve as 
background for the ultimate development of a general-purpose solid- 
state airborne digital computer . . . Leeds & Northrup has received a 
combined $600,000 order for load-frequency control equipment from 
three Australian power companies. 


Texas Instruments report sales for third quarter 1959 at new highs— 
$46.7 million compared to $21.8 million in third quarter ’58 . . . Gen- 
eral Precision Equipment Corp. expects 1959 sales to exceed $200,- 
000,000 . .. Robertshaw-Fulton sales for the nine months ending Sept. 
30 were $59,649,161, compared to $49,582,011 in the same 1958 period 
... Third quarter sales for Black, Sivalls and Bryson were $11,373,734, 
virtually unchanged from the same period in ’58 . . . Daystrom, Inc., 
net income for the second quarter ending September 30 was $440,000 
or more than double the $210,000 net income in the same 1958 period 
... Leeds & Northrup net earnings for the quarter ended August 31 
amounted to $295,976, compared with $135,964 in the same quarter 
last year ... CEC net earnings of $1,381,740 for the nine months end- 
ing September 30 were the highest for any similar period in company 
history. 
> 


Controls Company of America enters the semiconductor field with 
the formation of a new subsidiary, Solid State Electronic Controls, 
Inc. . . . Telecomputing Corporation has merged two divisions, Bru- 
baker Electronics and Nuclear Instruments, to form a single, inte- 
grated unit, Electronic Systems Division . . . Librascope has estab- 
lished an Applied Research Derartment to investigate new concepts 
in solid state physics . . . Minneapolis-Honeywell will build a $1- 
million R&D center at Riviera Beach, Fla. 


Benson-Lehner, Santa Monica, and Documentation, Inc., Washington, 
D.C., have announced plans to merge . . . Giannini Controls has ac- 
quired Luther Manufacturing Co., North Hollywood manufacturer of 
special airborne magnetic components. 


Ampex Corporation will conduct its domestic business through five 
integrated companies operating along narket or product centered 
lines: Ampex Data Products, handling instrumentation and com- 
puter products; Ampex Professional Products, handling commercial 
communications products; Ampex Military Products, concentrating 
on Government R&D work; Ampex Audio, covering the consumer 
hi-fidelity market; and Orr Industries, magnetic tape for all appli- 
cations. 

U.S. Steel’s Fairless Works has purchased a Bailey Meter Co. digital 
data system to monitor and log temperatures on 16 Soaking Pit Re- 
cuperators. 
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MOLDED NEOPRENE DIAPHRAGMS WITH LARGE STEEL DIAPHRAGM CASES 
LARGE EFFECTIVE AREAS FOR MAXIMUM TREATED TO RESIST CORROSION 
POWER AND LONG STROKE 






















HIGH TEMPER ALLOY SPRING DESIGNED 
FOR LOW STRESS, LONG LIFE AND 
CORRECT STROKE 





RIGID CAST IRON YOKE 

(WITH ENCLOSED SPRING CASE) 
RIGIDLY ATTACHED TO BONNET BY 
STEEL DRIVE NUT — WILL NOT DEFORN 
IN ROUGH HANDLING 





EXTERNAL ADJUSTING SCREW FOR 
SETTING INITIAL SPRING COMPRESSION 


NEW! 

RECESSED MOUNTING PADS FOR SERIAL ———~ 
AND USER'S IDENTIFICATION PLATES. 
PROTECTS PLATE FROM ACCIDENTAL 

REMOVAL, AVOIDS INJURY TO PERSONNEL, 
SIMPLIFIES MASKING AND PROTECTION 
AGAINST CORROSIVE ATMOSPHERES. 


BOLTED PACKING BOXES — 
WITH LUBRICATOR IF REQUIRED 


LONG, HEAVY PLUG GUIDE SECTIONS 
AND GUIDE BUSHINGS BUILT FOR 
SEVERE APPLICATIONS 










WIDE VARIETY OF DOUBLE AND SINGLE HEAVY SEAT RING CONSTRUCTIO! 
SEATED PLUGS WITH DESIRABLE PREVENTS DISTORTION -— 
FLOW CHARACTERISTICS ASSURES TIGHT JOINT 








Reactor Effivent Flash Drum Control 





Cat-Cracker Feed Control Gas to Fuel Drum and Flare Drum Debvutanizer Bottoms Control 








M CASES 
RROSION 


T BY 
rT DEFORM 


is — 
REQUIRED 


FRUCTIO 











In the Final Control Element . . . 


ACCURACY AND DEPENDABILITY 
ARE KEY QUALITIES 


That's Why So Many Process Piants 
Standardize on Masoneilan Control Vaives 


Many process control systems — in chemical, 
paper, petroleum, petrochemical, textile and other 
plants — use Masoneilan Control Valves 
exclusively because experience has proved that 
Masoneilan valves are accurate and dependable. 
And because they give this top performance 
over long periods, they are most economical. 

The wide variety of applications pictured here 


are in one modern petroleum refinery which uses 
Masoneilan valves. There are Masoneilan types for 
practically all control systems in all other process- 
ing plants, too. If you are concerned with the selec- 
tion of control valves, it will pay you to consider 
Masoneilan. 

Complete details on control valves for every proc- 
ess use are yours for the asking. Write for catalog. 


MASON-NEILAN 


A Division of Worthington Corporation 
29 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


District offices or Distributors in principal cities in U.S. 


In Canada: Mason-Neilan, Division of Worthington (Canada), Ltd. 


a 


Feed to Storage in Cat Cracker 


be 2) 


View of Cat Reformer using Many M-N Valves 


Control in Cat Cracker 
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CORROSIVE? 


Honeywell control valves are available 
in a wide range of materials 





Whether you’re talking about corro- 
sive or non-corrosive fluids, there’s a 
Honeywell automatic control valve for 
your particular process flow. It is 
available in any castable body material 
and trim material such as . . . stainless 
steels, Hastelloy, Monel and Durimet 
20. This variety of materials permits economical con- 
struction to fit your corrosive process flow application. 





For corrosive or non-corrosive flows . . . or other process 
flow conditions . . . Honeywell valves are available in a 
wide range of types and sizes. When you need control 
valves . . . contact your local Honeywell field engineer. 
Write for new Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Fiat tu Coutiol 
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Every feature you've ever | * Nsw inter acroc inu 


® No extra AC converter to buy 


wanted, how yours with this ° Built-in X-axis time base 


® Operates direct from transducer 


NEW MOSELEY [pcm scnuc so 
X-Y RECORDER [°° 


and look at the broader utility 
you get with these precision 





Moseley accessories 








Digital character printer 







NEW MODEL 2D 


Model 2D is a significantly advanced X-Y Recorder offering 
virtually every useful Recorder capability, plus a new con- 
trol panel arrangement insuring maximum operating con- 
venience. Brief specifications are: Input range 7.5 mv to 
150 v on X-axis; 5 mv to 100 v on Y-axis. X-axis time base, 5 
steps, 7.5 to 750 secs. Input resistance 200,000 ohms/v, 
accuracy and resolution + .2%, zero offset, pen speed 
20 in/sec each axis, vacuum paper hold-down. 





Call your Moseley AUTOGRAF Recorder representative “Pull-through, tear off” transport 
wer oe Sas Bay bs ; 
today or write direct for detailed data on : tt ade 
Model 2D and accessories. 








Data subject to change without notice. 


Pioneer and leader in X-Y and Strip-Chart Recorders 


F.L.MOSELEY COMPANY 


Dept. E12, 409 N. Fair Oaks Ave., Pasadena, California 
MUrray 1-0208 TWX PASA CAL 7687 
Field representatives in all principal areas 7; 
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MINIATURE 





526 
Series 


Compact throttling controls of the 501 series 


VALVES 


Serie 


RUGGED 


THROTTLING CONTROL 
VALVES 


501 


Ss 





b Shortcuts to Better Salesmen 


Cut long preparation ¢ Select careers early ¢ Offer industry experience 


by Justus T. Vollbrecht* 
(ISA Past President) 
President, The Energy Control Co. 


I believe that the problems of edu- 
cating and developing Professional In- 
strument Sales Engineers should be 
attacked in the same way that we en- 
gineers solve any other problem: Ist, 
set our objectives; 2nd, analyze the 
tools required; 3rd, coordinate the 
steps needed to reach that objective. 

The qualifications we want in our 
finished product—a truly professional 
sales engineer—are these: 


Personal — an outgoing personality, 
high intelligence, integrity. 


Educational — technical training equal 
co that of a Professional Engineer, thor- 
ough marketing, business and liberal 
education, and thorough product train- 
ing. 

You can see that this educational 
process extends far beyond the time 
and financial capacities of most young 
men who usually want to get mar- 


up the senior year of high school on 
a quarterly basis, and allow him to 
work in industry each alternate three- 
month’s period. Industry’s cooperation 
in giving him different types of work 
—shop, clerical, laboratory, etc.—will 
help him determine the field in 
which he would like to specialize. 


Joe Gray is a Typical Case 


Let’s assume a vroung man, “Joe 
Gray” with a pleasing personality, a 
high 1.Q., and a liking for math and 
the sciences, who thinks he would like 
to become a Professional Instrument 
Sales Engineer. How can Joe's de- 
velopment be telescopted into a short- 
er period of time? 

Under the cooperative plan, Joe 
would go to college full-time for the 
first year to get his basic science and 
math. In his second year, courses 
would be on a quarterly basis, so that 
he could alternate three months in 
school with three months in industry. 
With industry cooperation, Joe would 
start on in-plant jobs and also get in- 
struction during this period in basic 
product knowledge. During this work 





have one-piece barstock bodies with screwed 
ends and are available with linear, equal per- 
centage or quick-opening plug characteristics. 
This series offers six operators, direct and 
reverse acting, including two with positioners. 


ried, and start a family and home, in 
their early 20's. What, then, can be 
done to cut down the time required 
to properly train and develop Pro- 
fessional Sales Engineers? 


period, Joe would take college night 
classes in English, history, and busi- 
ness. So, at the end of his under- 
graduate schooling, he would have: 
1. thorough grounding in fundamental 


angle and 3-way design— with screwed or 
engineering; 2. a good start on busi- 


flanged ends. Four bonnet types cover stand- 
ard, high or low temperature and packless 





applications, Six control operators are offered 


with up to 50 square-inch diaphragms. 








--._ : 1000 psi 
»_ (at 450°F) 


| 
| 
| 
| 
The 526 series includes 6 body styles in globe, | 
| 











P.T. 
ie) to 1” flanged 





Send for the BANTAM Catalog No. B-1 
and other technical data on 
Dahi pneumatic and hydraulic valves. 
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Up ¢ 


anelen. 
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Career Choice—Early 


To begin with: It seems to me 
that one of the greatest criti- 
cisms of our present educational 
system is that such a large per- 
centage of students is graduat- 
ed from college still uncertain, 
not only of what career they are 
going to follow, but even of what 
the general field of interest is 
to which they are most attracted. 


We must help our young men as 
early as possible to decide their life's 
objective. The best way is to give 
them experience in different phases of 
industry or the professions in real life. 
To help the superior student select 
his career, it may be profitable to set 
*Abstracted from his presentation, “Education 
and Development of a Professional Instrument 
Sales Engineer,”’ Sales Management Workshop, 


ISA 14th Annual Conference-Exhibit, Septein- 
ber 20th, 1959, Chicago, IIl. 


ness administration; 3. a basic liberal 
education; 4. a thorough foundation 
in his company’s products. 

Let's assume that Joe is employed 
by an instrument maker or in the in- 
strument department of a user com- 
pany. So, early in his career, either in 
night school or in the day program, 
he would have taken fundamental 
courses in instrumentation. Then, at 
the end of his under-graduate work, he 
could carry on with the same type of 
cooperative school program, taking 
post-graduate courses in instrumenta- 
tion, and during his work period, he 
would take the remainder of his busi- 
ness studies at night school. Hence, 
after a two-year post-graduate period, 
Joe would have both his Master’s De- 
gree in instrumentation and in busi- 
ness administration. 

(Please Turn to Page 18) 
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HERE’S WHY 
THE KIN TEL 111BF DC 
AMPLIFIER IS THE 
BASIC COMPONENT 
__MIBF DC amplifiers in Model 195 FOR ACCURATE, DRIFT-FREE 
yy <p AMPLIFICATION OF 
MiCROVOLT-LEVEL SIGNALS: 


KIN TEL 111BF DC wideband amplifiers allow extremely 
accurate measurement of dynamic physical phenomena 
such as strain, temperatuve, vibration, pressure, flow, 
torque, and displacement. They greatly simplify the design 


@ Less than 2,v drift for 100’s of hours 
@ DC — 40kc bandwidth 





of data measurement systems, offering more bandwidth © 0.1% gain stability 
and accuracy, reduced maintenance, and none of the capaci- e +45v, +40ma output 
tive balance problems inherent in AC carrier equipment. © 100k2 input, < 12 output impedance 
KIN TEL’s proved chopper amplifier circuitry with multiple © 20 to 2000 gain 
feedback loops assures operational stability and uniform : 
@ Full output into lyf loads 


frequency response regardless of load or gain changes. The 
capability of providing full bandwidth and full output into 
large capacitive loads, at high gain settings, places virtu- Prices: 


@ Integral power supply 


ally no restrictions on the type of output device that can 111BF DC Amplifier .............++. $625 
be driven and allows the use of longer output cable runs. 111BFO DC Amplifier .............. $635 
195 Single-amplifier Cabinet ......... $125 


The 111BFO, an operational version of the 111BF, has an 190 Six-amplifier 19” Rack Module. ... $295 
open-loop position instead of a zero-gain position. In this 
position the user may employ external networks to provide 
up to 100% resistive or capacitive feedback around the (Note: Amplifiers must be operated 
amplifier, allowing its use as an integrator, active filter, in 190 Module or 195 Cabinet.) 

or to generate complex linear transfer functions. 


Many thousands of KIN TEL DC amplifiers, with millions of 
cumulative hours of operation, are in day-to-day use. Virtu- 


Immediate delivery from stock on reasonable quantities. 


KIN TEL manufactures electronic instrument 


Ocircut ¥ 


for measurement and control, and clos¢ 


ally all major missiles programs—including ICBM-—employ Representatives in al/ major cities 
KIN TEL DC amplifiers in ground support instrumentation. Write for detai/ed literature or demonstrat 
- 2 A P a& OIVISiION OF 
5725 Kearny Villa Road, San Diego 11, California. Phone: BRowning 7-6700 Flite es 
ewLecTrTRromnm:Ccs, Intec 
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with Greatest Field Serviceability ! 


Indicating Pneumatic Controller 








_ 1150 Series for TEMPERATURE or PRESSURE 


=a 
os - 


Designed by Robertshaw Engineers as a controller, trans- 
mitter, or receiver-controller for process applications demand- 
ing precision, economy and serviceability combined, this new 
unit is packed with obvious advantages: 


e Proportional Action — 0.5% to 200% 
e Automatic Reset Optional 
e Fully Compensated Thermal System 


Easily installed without special tools, this new Robertshaw 
controller offers maximum convenience. Open construction 
permits components to be removed, replaced, recalibrated on 
the spot without disturbance to the rest of the unit. Minimum 
number of pivots for low hysteresis, added sturdiness. All ad- 
justments quickly made by hand; no tools needed. Tempera- 
ture ranges (in 200° bands) from -30 to + 450° F. Pressure 
ranges 0-20 psi., 3-15 psi. (as receiver-controller), 0-150 psi. 


For complete specifications, ask for XU-757 








FULTON SYLPHON DIVISION ¢ KNOXVILLE |, TENNESSEE 
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(Continued from Page 16) 


The military would have to cooper- 
ate with graduate courses in instru- 


mentation and management, so that 


by the end of two-years of service, 
Joe would have not only fundamental 
military training, but also further ed- 
ucation toward his career. 


Thus, teamwork between edu- 
cation, industry, and the military 
will cut at least four years from 
Joe’s educational development at 
the most important time of his 
life. 


However, this teamwork involves 
problems: Industry must work closely 
with educators to lay out courses for 
the work period that will supplement 
those at school. If, at the end of his 
work period, Joe Gray can pass re- 
quired examinations, covering subjects 
studied, he would be allowed full aca- 
demic credit. This would be an in- 
centive for him to do a good job dur- 
ing his work periods. 


Can We Do It 


All this sounds very simple when 
outlined. But, is it practical? I think 
the answer is this: there are 38 US 
colleges which have cooperative train- 
ing courses. Educators from a number 
of such schools think the chief prob- 
Jems are understanding, communica- 
tion, and coordination: 1. Getting in- 
dustry and the military to help the 
educators develop courses of study for 
the students; 2. Getting industry—es- 
pecially the medium and small-sized 
companies—to allow time and provide 
instruction for this work. 

A major job, too, is the develop- 
ment of proper courses in high schools 
and universities. Who should be re- 
sponsible for the accomplishment of 
this task? 

It is my firm conviction that 
government, industry, the Military, and 
the educators are very anxious to work 
out a program ultimately beneficial to 
the student. But no one of these four 
can alone accomplish the desired re- 
sult. Thus, this coordination should 
be a function of our technical so- 
cieties, which having members 
from governmeni. industry, ed- 
ucation and the military, can 
study these problems in detail 
and work out reasonable solu- 
tions. It would be a fitting chal- 
lenge to the educational and 

(Please Turn to Page 26) 
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now there are 


Honeywell, developers of the 
original VISICORDER Ultra Violet 
recording oscillograph principle, 
now brings you a third 

great Visicorder oscillograph . . . the 


MODEL 1108 24-CHANNEL DIRECT-RECORDING 


VISICORDER OSCILLOGRAPH 






























MODEL 906 VISICORDER 


The original 8-channel Model 906 Visicorder 
was the first oscillograph to make use of 
the now-famous Ultra-Violet Visicorder 
recording principle, pioneered and 
developed by Honeywell. The 906 Visicorder was 
the first oscillograph to combine the high frequency 
response and writing speed of photographic-type 
oscillographs with the convenience of direct recording. 
Recent models incorporate time lines and grid lines, 
and record up to 14 simultaneous channels of data 
at frequencies from DC to 5000 cycles per second. 


The 906 Visicorder is ideal for uses requiring 
up to 14 channels of data. 





MODEL 1108 VISICORDER OSCILLOGRAPH 


MODEL 1012 VISICORDER 


The Model 1012 Visicorder is the 
most versatile and convenient 
oscillograph ever devised for 
converting as many as 36 
simultaneous channels of dynamic data into 
immediately-readable records. Like other Visicorders, 
the 1012 permits monitoring the information at the 

recording point as it goes on the record. It also records 

at frequencies from DC to 5000 cps. 















The Model 1012 Visicorder, with its conveniences and 
broad capacities, is ideal for large-scale uses 
where up to 36 ckannels of data are required. 
















de 














NEW MODEL 1108 VISICORDER provides the ultimate in imme 
unlimited variety of applications. 


The Model 1108 may be used in direct connection with 
many types of transducers where high frequency record- 
ings are not required. Or it may be teamed with various 
types of amplifiers where high-frequency—high ampli- (— 
tude readout is desirable. A broad selection of galvano- 
meters with a wide variety of sensitivities and fre- 
quencies is available. A schematic diagram designed to 
suggest sample hookups for various applications—with 
and without amplification—appears at lower right, and 
demonstrates the wide variety of uses to which this one a 








recording svstem may be put. 














CONVENIENT ACCESS ... Covering panels on instru: 
cleaning of optical components, calibrating timer, and to serv 
REAR VIEW shows rear-panel input connectors.) 


EASY PAPER LOADING ... Paper supply 
assembly swings forward, supply roll drops easily into 
place. No threading required. 


immediate, convenient readout of data in an 






























































els on instrument are readily removable for easy access to lamp, 
r, and to service other assemblies. (THREE-QUARTER 


ors.) 






















































INPUT FUNCTION 
Resistance 
strain gauge 
Differential Stress 
transformer 
Variable reluctance Electrical 
Potentiometric ae 
Capacitive Pressure 
Velocity generat 
idence Nuclear and 
Electro-kinetic atomic reaction 
Displacement 
Resistance 
strain gauge Mass 
Differential 
transformer Time 
Variable reluctance Force 
Potentiometric 
Moment 
Capacitive 
Velocity 
Vibration 
Strain gauge 
Potentiometric Harmonic 
82-6 Bridge Balance Analysis 
and Strain Indicator Unit 
Temperature 
DC voltage 
AC voltage Light 
Telemetry (fm 
eooatono °] discriminator) output Chemical 
' 6 7 ef phenomena 
T6GA—Series Galvanometer Analog computer 
Amplifier output 
MODEL 119 Carrier Amplifier System ... primarily for resistive, variable 


reluctance and differential transformer type transducers. Linear and Integrating 
Amplifiers may replace Carrier units in the case. Frequency response: (Carrier) 
0-1000 cps; (linear /integrate) 5-5000 cps. Six channels. 

MODEL 82-6 Bridge Balance and Strain Indicator Unit. . . controls, calibrates 
and measures static and dynamic phenomena from resistive transducers. Gives 
full indication on meter scale with as little as 315 uin /in strain input. Six channels. 
MODEL 130-2C Amplifier System ... amplifies output of transducers measur- 
ing strain, force, acceleration, flow, pressure, control, displacement, and many 
other phenomena. Two channels. 

MODEL T6GA DC Amplifier System ...a compact 3-stage transistor amplifier 
which operates the high-frequency Visicorder directly from low power inputs 
down to 1 volt. Six channels. 

SERIES “"M” Subminiature Galvanometer ... features minute, sealed construc- 
tion, higher sensitivity, greater stability. Directly interchangeable in Honeywell 

Models 1108, 1012, 906A-1, and 906B-1 Visicorders and Models 708C and 
712C developing-type oscillographs. 


FIELD 
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Missile /Aircraft 





























Telemetry 





























Industrial Test 





EASY GALVANOMETER ADJUSTMENT... 


provided through top panel. No clamping or locking 
is required. Galvanometer spots may be observed at 


recording point while adjustment is being made 











MODEL 1108 VISICORDER 
adds still more versatility to the Honeywell family of 


direct recording oscillographs. 


Designed to the utmost standards of customer convenience, 
high-frequency and high sensitivity recording, and reliable, accurate 
performance, the Model 1108 continues the long-standing tradition of 
Honeywell leadership through creative engineering. Examine the diagram 


below for feature-by-feature evidence of this leadership. 





FEATURES OF THE 1108 


General Features 


AUTOMATIC RECORD 
LENGTH CONTROL ad just- 
able from 1 to 25 feet indicator 
shows amount of pre-set record length 
remaining 
VISIBLE RECORDING POINT 
. galuanometer spots may be mon- 
itored through amber screen as they 
recor 
GRID LINE INTENSITY CON- 
TROL manually adjustable to 
compensate for exposure at various 
record speeds. (Grid line spacing: 0.1 
inch, 5th line accentuated. Custom 
grid spacings on special order.) 


GALVANOMETER SPOT IN- 
TENSITY CONTROL . off, on, 
and manually adjustable to control 
sharpness of galvanometer traces at 
various record speeds and writing 
speeds. 
9 RECORD NUMBERING... Four- 
digit resettable record-number counter 
photographed at start of each record 
Flash-tube type; may also be used as 
event marker. 


4 @ € open this page 


RECORD DRIVE CONTROL and 
INDICA TO R ““Forward”’ for 
recording; “‘reverse’’ for closer study 
and analysis of data after recording 
has been made. Indicator signal light 
turns off if recording is not taking 
place. 

RECORD SPEED INDICATOR, 
pushbuttons for 5 speeds plus 3 range 
pushbuttons give you 15 separate 
speeds. Speeds may be changed during 
operation. Positive clutches, no gear 
meshing 

TIME LINE SYSTEM ... Elec- 
tronic flash type, instant warmup 
Three selectable intervals: 1, .1, and 
.01 seconds. No optical parallax. May 
also be operated from external signal 
and in multiplex. 


RECORDING LAMP ON-OFF 
CONTROL AND INDICATOR 


POWER ON-OFF CONTROL 
AND INDICATOR 


RECORDING PAPER CAPAC- 
ITY... 8” x 200 feet of standard- 
weight paper; 350 feet of thin base 
paper. Take-up integral with record- 
drive system. 


GALVANOMETERS access 
through top panel. Accepts up to 24 
Series M Subminiature galvos, plus 
4 static reference galvos. Directiy inter- 
changeable among Honeywell Models 
906A-1, 906B-1, 1012, 700C oscillo- 
grapfns. 

PAPER KNIFE 
ated. 


Other Features 
TRACE IDENTIFICATION .. 


at 45° slope, '~” width, interrupting 
galvos in sequence on approximately 
8” spacing. 

OPTICAL ARM . 11.8 inches 
(30cm) standard in all Honeywell 
oscillographs. 

LAMP AND CIRCUIT. High- 
pressure mercury vapor lamp. Auto- 
matic starting 

REMOTE OPERATION Con- 
trol circuits provided for remote opera 
tion. 

INPUT POWER 105-130 volts 
60 cycle; 7 amps. 50 and 400 cycle 
models also available. 

MOUNTING . Table and rack 
Shock or vibration mounting using 
available accessories 


manually oper- 
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PICAL USES OF THE VISICORDER 





In weather research... In development test... “7 @ * 
ae This Visicorder record gave This directly-recorded Visicorder record -28i#* t= 
U.S. Weather Bureau shows a canceller test of letters 
scientists immediate readout through a new mail-handling machine 
of thunderstorm data taken developed by Emerson Research 
at Mt. Washburn in Laboratories for the U.S. 
Yellowstone National Park. Postoffice Department. 
As the storm system passed, The Visicorder test took only 3 hours 


the Visicorder recorded to solve a 3-week problem: why letters, 
positive and negative air travelling at the rate of 30,000 
conductivity, rate of letters per hour, changed speed as * syle Timmy 
ionization of air, raindrop they went through the machine. 








ae Pl Arig roll 


















charge, corona discharge (Constant speed is necessary to register 
' hunky current from an insulated cancellation on the stamp every time.) 
tree and a 4’ x 6’ grass plot, Motor speed variations, belt slippage, 
a times of camera exposure and letter slippage in the drive rollers Gite. rasa  Cbaasn Ge 
ee ee photographing droplet size were responsible. A synchronous-drive @ pede tig ee 
ugahon Kate? | and electrical charge, motor, a timing belt drive, and a better Zé stmta Gesrk Mlnum Ac aft nf 
atmospheric potential grade of rubber in the drive rollers 
= Time y gradient, and time. were added to solve the problem 








at a vast saving in engineering time. 





In production... Industrial design... 


7 


a 





O'L FILM THICKNESS 
DURING START 



































ZERO 
TRACE 6° ROTATION 
nn OIL TEMP 27°C 
Con OR pS P50 59S 392 ser38 
REFERENCE ; ee eR eeeD 
6° ROTATION MARKS 
- GYRO —6ON TIAING WAVE 
We ‘ , <S 2s FEStaezeesst 
NGLE #=% « 
TUDE Aj=Z 












HER USES of the Model 1108 Visicorder . . . as a direct readout unit IN RECORDING 
MONITORING SYSTEMS...IN MISSILE AND ENGINE ANALYSIS for test stand recording 
r analog recording OF TELEMETERE®D SIGNALS...IN CONTROL to monitor reference and 
signals .. . IN NUCLEAR TEST to record temperatures, pressures, impacts, etc. .. . IN LAB- 
TORIES for all purpose analysis ... IN PRODUCTION for final dynamic inspection... IN COM- 
NG for immediately-readable analog records .. . IN PILOT COMPONENT TESTS for rapid 
ition of prototypes ... IN ALL TESTS which are non-repetitive in sequence, making oscilloscopes 
ctical. 


Honeywell 
H SAatATat ng 


For further information including prices and delivery, write Minneapolis-Honeywell Regulator Company, Industrial Products G 
Heiland Division, 5200 E. Evans Ave., Denver 22, Colorado 
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Name your process; Bristol can help you meas- 
ure, record or automatically control it. 

Just one example: Wood Conversion Company’s 
new Riverside, N.J., plant with an all-Bristol process 
instrument installation, part of which is shown be- 
low. Here precise instrument control helps turn out, 
in a wide variety of forms, Balsam Wool® for housing 
insulation and Tufflex® used for cushion padding, 
sound deadening, and protective packaging. Costly 
human errors are eliminated, improving product uni- 
formity and releasing valuable supervisory time for 
more important duties. 

Whatever your plant or process, Bristol engineers 
—as at Wood Conversion—are always ready to work 
with your engineers in setting up a new instrumenta- 


tion system or in modernizing and improving your 
existing system. 

Temperature, pressure, absolute pressure or vac- 
uum, flow, liquid level, humidity, pH, tension, thick- 
ness, speed and mechanical motion are just a few of 
the variables that can be recorded or exactly con- 
trolled. 

Bristol makes the most complete line of instru- 
ments on the market—full-size, miniature, electronic 
and pneumatic types—for measurement, recording, 
automatic control and telemetering. Bristol’s wide 
line insures you of the right instrument for your job, 
every time, and Bristol engineers are always ready 
to assist you in selecting it. Write: The Bristol Com- 
pany, 129 Bristol Road, Waterbury 20, Conn. 


9.24 


practically every 


plant can profit from 


BRISTOL 
INSTRUMENTATION 


and 


APPLICATION 
ENGINEERING 


i a ed s e ¥ oO L .-.for improved production through measurement and contro! 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 


INSTRUMENTS 
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(Continued from Page 18) 
management groups within 
Technical Societies to put this 
phase of cooperative effort into 
action as quickly as possible. 


What's the First Step? 
A professional society could arrange 
a meeting between representatives of 
education, industry, government, and 
the military to discuss their individual 
responsibilities. Committees could de- 
velop the subject and plan further 
action. Pilot operation would test out 
| operating procedures. When everty- 
thing was proved out, the plan could 
be put into complete operation, with 

these advantages: 

1. A cooperative student would 
be able to earn in working pe- 
riods practically all the money 
for his schooling—equivalent to 
giving thousands of scholarships! 
And, he would never consider .iis 
The 0 &/ec n 2® education a gift from a munifi- 
VI tro, cent corporation or government. 
‘ sc Signaling Controller 2. This plan would screen out men 
unfic for their chosen work. Per- 
sonnel people and psychologists 
claim that 70 to 80% of em- 
ployees are not happy in their 
work; this plan certainly would 
help a man determine his proper 
field as early in life as possible. 
Bright Red-Green lights on the panel door signal process condition. The Bis Rate: gees choke: would 
instrument needs just 56 square inches of your panel space. get actual ase signs 74 the same 
time he gets theoretical educa- 








in wy . 
Ultimate in convenience—all components accessible on slide-out chassis. 


This new, rugged, compact off-on sigraling controller is simply designed, 
using proven components, to give you maximum accuracy, sensitivity and 
speed of response, in a minimum of space. 


Available as a potentiometer or bridge type unit. It will automatically, contin- 
uously, dependably provide two position control of any process you require, 
through the use ef any DC signaling transducer. Corrective action follows 
almost instantaneously upon detection of even a | microvolt signal change. 


Ww 








The Thermo Electronic Signaling Controller incorporates the new high-gain tion. So he will appreciate real 
relay amplifier which combines high stability with exceptional sensitivity. life situations much more 
Stability is + 1 microvolt, power gain, 135 decibels i nsitivity ; spss 
Stability rovolt, power gai 135 decibels. Full amplifier sensitivity 4. By using college facilities the 
is used for standardizing. : 
year around, this plan would cut 
Tubes and parts are standard—obtained easily from any electronic parts cost per student, and probably 
outlet. The potentiometer circuit uses a flashlight battery as its power make unnecessary many of the 
source. Front-set controls experisive schools we contemplate 
enable quick setting. Easily in the next few years 
interchanged ranges, from ; . 
7 5. Teachers’ salaries could auto- 
1-100 millivolts, adapt to an ‘call oo sed 25% 
exceptionally wide range of wommmrd ruanen - 
sensing elements. Fail-safe through 12 months per year em- 
action protects expensive ployment. 
process equipment against 6. Using qualified teachers to a 
transducer, component or greater extent certainly would 
power failure. get the greatest benefits from our 


Solve your two-position con- present short supplpy. 





trol problems quickly and 7. In developing a program aimed 
better with Thermo Elec- at the final product—a_ well- 
tronic Instruments. rounded Professional Instrument 


Sales Engineer—we would offer 
individuals the maximum benefits 
from an intelligently operated co- 
operative educational system. We 
Th 4 | would be applying the Instru- 
ermo Electrie v1. Hs EE mex Hogioee’s toe ser 

| concept—"End Product Quality 


| In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 


Write today for 
Catalog 51-D 








15.8” scale has large, easy-to-read numerals. 





Control”—to our educational sys- 
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Thermocouples 


““Tortured”’ By Exotic Fuel 


Explosions 








“ CERAMO-COUPLE”™ 


TAT ad, 


SHEATH CONDUCTORS CERAMIC INSULATION 












At 
Air Reduction Co. 



















Metal “bomb” designed by Airco 
for testing liquid fuels 

showing “Ceramo-Couple’ 

and gas escape line. 


When Thermo Electric designed “Ceramo” for extra- 
tough thermocouple applications, even “Ceramo’s”’ de- 
signers did not figure on the “torture test” devised for it 
by Air Reduction Co. High temperatures, extreme cor- 
rosion, high pressure, great durability, easier installation 
—all these conditions “Ceramo” takes in stride with 
typical versatility. But ability to withstand actual ex- 
plosions—well, that was a lot to ask. ““Ceramo,”” however, 
did just that. 


Airco needed such a thermocouple to test thermal stability 
of rocket and jet engine liquid propellants at their Murray 
Hill, N. J., laboratories. The fuel is placed in a small metal 
vessel which is then immersed in molten metal. One 
opening of the vessel is sealed with a small rupture disc. 
In the other opening a thermocouple is fitted to measure 
the reaction rate of the fuel over a wide range of tempera- 
tures before explosion occurs. Naturally, the thermocouple 
must withstand the explosion. ‘“Ceramo-Couples” with- 
stand 10 or more such explosions before replacement. 
This “torture test” is endured by enclosed junction 
“Ceramo-Couples” of but 1/16” 0.d. with 30 gage con- 
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Airco furnace containing molten metal—with test “homb” ready for immersion 


ductors. This test method would not be feasible without 
thermocouples of such small diameters. 


Other “Ceramo” features essential to this job include 
accuracy—to indicate exact temperatures; sensitivity —to 
indicate temperature changes quickly; and corrosion 
resistance—these exotic fuels are highly corrosive. 


“Ceramo” could well be the answer to your thermocouple 
problems—mechanical, thermal or chemical. Find out by 
contacting Thermo Electric today. 


Write For Bulletin 325-D 





Thermo Electric CO., INC. 


SADDLE BROOK, NEW JERSEY 
in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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Control panels for the Ethylene Oxide and Ethylene Glycol 
Units at Jefferson Chemical’s Port Neches plant. Scienzific 
Design Company Inc. handled design and detailed en- 
gineering for the Oxide Unit. C F Braun & Co were re- 
sponsible for procurement and construction of both units, 
and the engineering for the Glycol Unit. 


Part of the hexagonal control room for Jefferson’s Ethy- 
lene Unit A-2, where refinery gases are cracked to yield 
high purity ethylene and propylene. Designed and built 
by Stone & Webster Engineering Corporation, this unit 
tripled Jefferson’s ethylene capacity. Process control by 
Taylor Instrument Companies. 











HERE'S WHY: 
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'Transcope line of instruments 


is as versatile a 
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The statements above,and many other equal- 
ly complimentary comments, were made by 
the Instrument Engineer at Jefterson Chem- 
ical Co., Inc., Mr. J. W. Rutledge. He’s re- 
ferring to the performance of TRANSCOPE 
instrumentation at the Port Neches plant, 
first on the Ethylene Unit A-2 and later on 
the Ethylene Oxide and Ethylene Glycol 
Units. 

In Mr. Rutledge’s own words: “The new 
Taylor TRANSCOPE instruments were pur- 
chased for subsequent expansion, due to 
the fine performance of these instruments 
on our previous unit start-ups and the 
smooth operation of the operating units, 
as well as the low initial cost”. 

The photographs at left show a few of the 
several hundred TRANSCOPE Plug-in Re- 
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AYLOR TRANSCOPE INSTRUMENTS 


corders in use at Port Neches. In addition, 
Jefferson Chemical use many TRANSCOPE 
Indicators and Controllers and TRANS- 
AIRE* Temperature Transmitters. 

“Never before so many features in so 
little panel space”, has been our claim for 
the 90] Transcope Recorder since first in- 
troduced. The experience of Jefferson 
Chemical, and ‘of many other companies 
in the chemical, petroleum and petro-chem- 
ical field all over the world is, we believe, 
eloquent “proof of the pudding”’. 

To learn more about the truly remark- 
able—and many unique—features of the 
TRANSCOPE instruments, call your Taylor 
Field Engineer; or write for Bulletin 98286. 
Taylor Instrument Companies, Rochester, 
N. Y., or Toronto, Ont. 


*Reg. U.S. Pat. Off. 
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Taylor Lnstruments MEAN ACCURACY F/RST 
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Are You 
Looking 
for a New 


Opportunity ? 


lf you are a graduate engineer 
now working with electronics 
and servomechanisms and have 
an interest and ability to edit 
and write technical materials for 
instrumentation readers, there is 
a challenging opportunity open 


to you at an attractive salary. 


The ISA Journal is searching 
for a top-flight engineer-writer 
as a part of its continuing pro- 
gram of expansion and improve- 
ment. This position offers above 
average salary and the oppor- 
tunity for advancement as a Ca- 
reer editor in the field of instru- 
mentation and control. If you 
are between 25 and 35 years of 
age, have an engineering degree, 
have worked actively with elec- 
tronic instrumentation, and have 
proven writing ability, we are 
interested to hear from you. If 
you feel qualified, send your 
resume to: ISA Journal, 313 


Sixth Ave., Pittsburgh 22, Pa. 


All replies are confidential. 
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% INSTRUMENTS AT WORK 


. . . short stories about real applications 


Bob Clawson, 
of White 
Sands Missile 
Range, 
records 
missile-track- 
ing radar 
signals on an 
Ampex Video- 
tape® during 
‘a “hot" 
missile firing. 





Missile Tracking Made Easy 


Tape recording of missile-tracking 
radar signals, until recently a highly- 
classified technique at White Sands 
Missile Range, has just been an- 
nounced by the US Army. 

Because the frequency of radar sig- 
nals was too high to be recorded by 
known means, it had been necessary 
in order to preserve these invaluable 
tracking data for later study, to convert 
them to lower frequencies with a ra- 
dio receiver, thus introducing serious 
inaccuracies. But, a new tape with a 
frequency response flat to +3 db 
from 15 Ke to 2.5 Mc, enables direct 
high-fidelity recording with no conver- 
sion. Tape recordings can be played 
back immediately, eliminating devel- 
opment-time delays encountered with 
photorecording of visual tracki’ .;. 

Radar signal is recorded on the tape 


in successive, narrow, vertical bands 
by four tiny “video” heads which re- 
duce the tape speed required to cap- 
ture this enormous frequency spectrum 
to only 200 inches per second. White 
Sands records two audio channels along 
one edge of tape: 1. sounds of the 
missile “blast-off”; 2. a “cue channel” 
which identifies certain parts of the 
radar data for special study. On the 
other tape edge, a “control track” syn- 
chronizes tape and recording heads. 

Since this system is very similar to 
that used commercially for recording 
video broadcasts, it is used to record 
industrial television signals when not 
busy on missile work. USA Signal 
Corps regards this new radar record- 
ing technique as a giant step forward 
in our vital missile developmeat pro- 
gram. 


Block diagram shows how radar-signal recorder works. 
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HAGAN NEWSLETTER 


Behind the Panel 





ANOTHER STEEL INDUSTRY FIRST FOR HAGAN 


GAS 


A large eastern mill has ordered what is believed to be the industry's first solid state 
combustion control system. Hagan PowrMag (magnetic amplifier) systems will be installed ona 
two-zone slab heating furnace, and will include zone temperature, zone fuel-air ratio, furnace 
pressure, recuperator temperature balance, and air pressure controls. Recording instruments 
(Hagan PowrLog) and panels will also be Hagan. Using PowrLog electronic recorders and PowrMag 
controllers, the system for each zone provides parallel operation of the combustion air damper 
and fuel oil control valve from the zone temperature controller. Fuel and air are measured and 
a fuel-air ratio correction is applied to the combustion air damper. The combustion air flow 
measurement is automatically compensated for temperature variations. Gas firing is contemplated 
for the future. (Item L-1) 


CONTRACT PENALTIES AVOIDED WITH RING BALANCE METERING 


The increasing use of gas in the steel industry has brought about the necessity for central gas 
dispatching stations. By accurate control of gas usage, large users can avoid the penalties 
incurred when gas contracts are exceeded, and at the same time, make maximum use of available 
coke oven gas. Hagan Ring Balance meters have been chosen for this critical application by a large 
mid-western steel mill for a number of reasons, the most important being the inherent accuracy 
of the Ring Balance Principle. This basic accuracy is reinforced by the ability of the Ring 
Balance to compensate precisely for fluctuations in pressure and temperature, and the ease with 
which it can be calibrated. Add rugged construction, accurate electrical remote transmission 

and the ease with which range can be changed on a 7 to 1 basis, and the Ring Balance becomes 

the meter of choice for such applications. (Item L-2) 











THESE SYSTEMS HAD TO BE EASY TO INSTALL 


HOW 


Easy to install—easy to calibrate—are commonly used phrases in the control business. But one 
Central American plant is willing to testify that this is strictly true—as far as Hagan systems 
are concerned. Combustion control, drum level control, meters and control panels were purchased 
from Hagan for a new 110,000 lb/hr boiler for a Central American steam electric station. Using 
Hagan instruction books and drawings, the entire system was installed, calibrated and put on 

the line without a single hitch, and a Hagan engineer has never been at the plant. All the 
systems have been functioning "beyond expectations" and maintenance has been minimum. (Item L-3) 


TO MEASURE A SMELL 


To further decrease the risks of handling natural gas, an odorant is frequently added when the 
gas is transferred from underground storage areas back into the distribution system. The amount 
of odorant added is extremely critical, since too much makes the smell extremely objectionable, 
while too little makes the detection of gas leaks difficult. For this service, a pressure 
compensated Ring Balance meter, together with a Hagan ratio relay, controls a proportioning 
chemical feed pump. Installations of this accurate team are in service at a major gas supplier 
in the mid-west. Odorization of the gas is extremely accurate, and the installations have more 
than met the stringent specifications. (Item L-4) 














HAGAN CONTROLS DO "SUBMARINE" SERVICE ON SURFACE VESSEL 


One of our largest surface ships is equipped with Hagan controls, including combustion, feed water 
and boiler feed pump systems. On a recent cruise, a defective main condenser valve allowed a 
main machinery space containing the Hagan combustion and feed pump controls to be flooded. The 
control systems were under water for a total of 36 hours. Crew members cleaned up the equipment, 
and when the carrier docked, Hagan service representatives were requested to check out the 
control systems. The controls were found to be in first class condition, needing only two minor 
needle valve adjustments. Hagan marine systems are not only extremely accurate, providing the 
most economical operation, but they are built to "take it." (Item L-5) 











HAGAN CHEMICALS & CONTROLS, INC. 


Hagan Building, Room 710, Pittsburgh 30, Pennsylvania ~ 

In Canada: Hagan Corporation (Canada) Limited, Toronto 

European Division: Via Flumendosa No. 13, Milano, Italy 

If you would like more information on any of the above items, check the appropriate box below. 


(CU Item L-1 0 Item L-2 ( Item L-3 [) Item L-4 Item L-5 
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Replacement costs too high? 
Volume - priced, precision - built 
USG drawn-case gauges are the 
money-savers for replacement of 
any A.S.A. Grade B gauge in 
your plant (accuracy of 2% guar- 
anteed). These standbys are spe- 
cified by more than 60% of orig- 
inal equipment manufacturers to- 
day. Proof af'USG reliability and 
value! Write for Catalog 64A. 


32 





Paying a premium for quality 
design, reliability? Check the new 
USG A-Line, premium design at 
savings up to 40% of premium 
prices! Meets A.S.A. Grade A 
Standards, including accuracy of 
1%. Wide range of cases, sizes, 
movements, pressures cuts you in 
on A-Line savings wherever you 
need dependable gauge perform- 
ance. Write for Catalog 305. 
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UNITED STATES GAUGE 


Division of American Machine and Metals, Inc., Sellersville, Pa. 


can give you a tighter 
grip on gauge costs! 


Been looking at gauge buying in your plant 
as “routine”? In terms of gauge performance 
you need, accuracy you get, price you pay 
. .. and how and where you buy? You can 
pick up real savings with a closer look at 





your gauge requirements . . . and at what 
United States Gauge offers. USG features the 
world’s largest stock of indicating dial pres- 
sure gauges. Over 50,000 standards, plus 
specials, with all possible choices of sizes, 
case stylings, pressure ranges and case mate- 
rials . .. up to and including the finest gauges 
of highest accuracy. One source meets 99% 
of your pressure gauge needs, with the exact 
gauge for the exact purpose at the right price. 
And one phone call to your USG distributor 
taps that source. See the Yellow Pages, or 
write for catalogs and name of your nearest 
USG distributor today. 











Paying for performance you don’t 
get? Look at the USG Super- 
gauge® line. Built like a watch 
to A.S.A. specifications for Grade 
AA Test Gauges, these gauges pay 
for themselves in long-lived, de- 
pendable performance and lower 
maintenance costs. Accurate to 
0.5% of scale range. Full selec- 
tion of case styles, sizes and op- 
tions. Write for Catalog 1819. 
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Losing out on highest accuracy? 
USG Test Gauges are the elite 
of the industry, equalling or ex- 
ceeding A.S.A. Grade AA stand- 
ards with accuracy as high as 0.2 
of 1%! Styles, sizes and case ma- 
terials for all types of laboratory 
and test uses. You can’t buy higher 
quality and precision in a test 
gauge! Get your money’s worth 
at USG. Write for Catalog 400 
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NEW FROM KODAK & 


A 4™ 


LINAGRAPH 
PERMANIZING 
DEVELOPER 


ae 

- Three good instrument manufacturers, dear friends of ours, have 
been pushing for all they’re worth a type of oscillograph that puts out a 
visible record instantly, without chemical processing. Maybe you have one 
or a bank of them. They’re terrific. They use Kodak Linagraph Direct Print 
Paper. Occasionally—maybe often—you get a record that you wish had the 
long life that chemical processing gives. Now you can have your cake and 
eat it. Just dissolve this new powder in a gallon of hot water, dunk as di- 
rected, fix, wash, and dry. No darkroom needed. Your Kodak dealer has it 


right now. 







Photo Recording Methods Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
December, 1959 CIRCLE NO. 22 ON PAGE 73 33 














NOW THE WORLD’S LARGEST 


PRODUCERS OF RECORDING CHARTS => 
HAVE INTEGRATED THEIR 


eae rs 
SKIL IES AND EFFICIENCIES _— 
TO BRING YOU... er 


al 


Here are charts that you can rely on! 

You can count on precision, developed during 

50 years of specialization in chart printing 

by Staebler & Baker Inc. and Technical Charts Inc. 
You can count on service, developed during 

the 20 years Technical Sales Corporation 

has been their exclusive distributor. 

Two and a half years ago the three companies 
combined with two others to form 

Graphic Controls Corporation. Today this integration 
is complete, bringing a new approach 

to your recording chart needs. 


(G72 mew symnoe OF PRECISION... THE NEW NAME 
~ FOR SERVICE... BRINGS YOU... 


RECORDING 
CHARTS 
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RECORDING 
CHARTS 
























FASTER, MORE EFFICIENT 
SERVICE —GC’s centralized, 
electronic order processing and 
production control system expe- 
dites every order, insures prompt 
delivery —, and can anticipate your 
future needs. 


COMPLETE, ONE-SOURCE 
SERVICE—write one order — 
and pay one invoice — for all your 
chart requirements. Bulk your an- 
nual needs into one order and get 
periodic shipment plus savings 
from quantity prices. 


ADVANCED TECHNIQUES OF 
CHART DESIGN, PLATEMAKING 
AND PRINTING — GC Chart 
research has developed a years- 
ahead methodology that assures 
accuracy you can depend on and 
efficiency that saves you money. 










SPECIAL CHARTS — And, for 
special requirements, GC Chart 
specialists can help you design the 
chart you need. 





TECHNICAL SALES CORPORATION 
16599 Meyers Road Detroit 35, Michigan 





GRAPHIC CONTROLS CORPORATION 


Buffalo 10, New York 
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Bourns Pressure Transducers 


SUBMINIATURE SIZE 
HIGH RELIABILITY 












UNITS SHOWN ACTUAL SIZE 


These rugged miniaturized instruments 
weigh less than 4 ounces. Nevertheless, each 
unit is built to the same uncompromising 
standards that have won a place in every 
major missile program for Bourns instru- 
ments. At +35G vibration, these compact 
instruments deliver a high level, low error, 
noise-free signal. Available in absolute or 
gage pressure versions, over a wide pressure 
range, the 420 and 720 lines will meet your 
most exacting performance and reliability 
requirements. These units, with a wide 
selection of mountings, pressure fittings and 
electrical connections, illustrate Bourns' 
ability to translate the most stringent require- 
ments into high-performance transducers 
you can depend upon. They prove the state- 
ment—/n pressure transducers ... it's Bourns 
for leadership. 
Specifications 


~ Model 420 Model 720 
Pressure ranges | 0-15 to 0-350 psi/ 0-350 to 0-3500 psi 
Operating 
temperature —65 to +165°F —65 to +165°F 
Static error band| 1.0 to 1.3% 1.0 to 1.3% 
Dimensions 1.0” x 1.6” 1.31° x 1.28” 
Weight 4 ounces 4 ounces 








Write for complete technical data 


Se S0uRNS 


Bourns, Inc., Instrument Division 
6135 Magnolia Ave., Riverside, Calif. 
Field Engineering Offices: 

Huntington Station, L.!. and Dallas, Texas 
Pioneers in potentiometer transducers for position, 
pressure and acceleration. Exclusive manufacturers 

of Trimpot®, Trimit®, E-Z-Trimit®. 








+ 
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These Bristol! Instruments at 
Lithium Corporation of America, 
Bessemer City, i C., are part of 
an extensive installation that keeps 
tabs on such variables as tempera- 
ture, pressure, absolute pressure, 
flow, liquid level, and pH. 





Almost 
every industry 
can benetit 


from 


Here’s an outstanding example of the way Bristol is 
helping thousands of industrial processes today: 

In Lithium Corporation of America’s plant for extraction 
of vital lithium compounds, located in Bessemer City, North 
Carolina, near this nation’s largest ore deposits, precision 
Bristol instruments monitor and control practically every step 
of the extraction process. 

From the early planning stages, Bristol instrument engi- 
neers worked closely with Lithium Corporation engineers in 
designing the instrument system for this modern plant. Tem- 
perature, pressure, absolute pressure or vacuum, flow, liquid 
level, and pH had to be recorded or controlled at a multitude 
of points in the complex extraction process. The Bristol instru- 
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ments used included electronic Dynamaster* potentiometers 
and pyrometers, pneumatic and time program controllers. In 
operation for nearly four years now, the Bristol instruments 
have been doing a precise job of recording and controlling 
despite vibration and a corrosive, dusty environment. 

This is just one example of the way Bristol can work with 
you in selecting the right instruments for your process. Bristol 
makes the most complete line on the market of full-size and 
miniature instruments for measurement, recording, automatic 
control and telemetering of almost every industrial variable. 
And Bristol Application Engineers are always ready to ad- 
vise and assist you in applying them to your process. Write: 
The Bristol Company, 129 Bristol Rd., Waterbury 20, Conn. 

*T7.M. Reg.U.S.Pat.0f. 8.48 


BRISTOL TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Editorial 


VOLUME 6 NUMBER 12 DECEMBER, 1959 


He Who Hesitates Is Lost 


The progress of research, development, design and application of devices for measurement and con- 
trol is moving at a fantastic rate. Literally thousands of organizations are pushing back the frontiers of 
science and engineering with reports, papers and books pouring forth almost daily. To be well in- 
formed is a full time job. To be half informed and fail to keep posted is a serious problem for both 
the maker and user of instruments. The organization which fails to be honest with its own conscience 
on the matter of keeping up-to-date is already in trouble. Top management denies opportunity for it- 
self and its employees when company operations do nor include a means for knowing what goes on in 
the world of instrumentation. 


It is encouraging to see increasing numbers of scientists and engineers attending technical meetings 
on instrumentation. On the other hand, it is distressing to observe the serious deficiency of modern 
instrumentation know-how by representatives of major U. S. industries. It is obvious that instrument and 
control groups in many of the process industries have not kept pace with the changing times. Unfortu- 
nately, they rationalize that electronics, control theory and mathematics are all right for the “fly-boys” but 
not necessary for the processes they are responsible for. If you could ever get these old-line instrument 
engineers to make an honest confession they would prob2bly say they just can’t comprehend most of 
the long-hair approaches to automatic control, and hope to add bright young engineers on their staff and 
roll with the punches until they move into positions with less technical respons'bility. 


There is dual responsibility for this state of affairs—top management and the instrument department. 
In some cases, top management thought instrumentation was not really important, and just humored the 
instrument boys to keep peace in the family. Other managements figured they had gotten most of the 
good out of instrumentation and went along to protect the pioneers who ma‘. process control pay off 
twenty years ago. The old-line process instrumentmen figured they had it made and did nothing to really 
keep up to date. Unfortunately, change has outdistanced both parties. 


Every industrial management is now forewarned by the accomplishments of modern instrumentation 
that they must take a closer look at their men who are responsible for measurement and control. They 
must realize by now that reading technical literature on the job, attending technical conferences, and 
talking-shop, are investments—not expenses. It’s not too late for the old-line supervisors to take steps 
to insure that new ideas and new blood are introduced to realize the benefits that modern instru- 
mentation concepts provide. It’s high time that responsible people put their feet on the desk in peace 
and quiet for a thoughtful review of the changing times. He who hesitates to heed the progress in instru- 
mentation and Jearn accordingly, is lost. 


eons 


Editor 
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A New Flowmeter for 


Pulsating Gas Flow 


by Takashi Isobe*, Professor, University of Tokyo, Instrumentation Section 


MEASUREMENT OF A PULSATING GAS flow 
with an orifice flowmeter always gives readings higher 
than true flow—by as much as 50%. To date, the only 
method of eliminating the pulsations is by installation 
of throttling valves and capacity tanks. In most cases 
correct installation of those devices is too cumbersome 
and expensive for flow measurement only. This article 
describes the development and field testing of a differ- 
ential pressure meter which‘ accurately measures flow 
of pulsating gas streams. It can be applied to flow con- 
trol and regarded as a first-order lag system whose time 
constant may be varied according to the period of puls- 
ation. 


Operating Principle 


Figure | is a schematic illustration of this new meter. 
Orifice A is located in the main line of pulsating gas 





*Visiting at Cornell University, academic year 1959-1960 
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Figure |. Schematic diagram illustrating principle 
of meter for flow measurement of pulsating gas 
streams. A-main orifice, B- auxiliary orifice, U - 
upstream pressure transmitter, V - downstream pres- 
sure transmitter, S- air supply, R - restriction, C - 
capacity tank, G - wet gas displacement meter. 


Dept. of Applied Physics, Japan 
and Hiroo Hattori, Hokushin Electric Works, Japan 


to be metered. Orifice B is in the meter secondary air 
stream. Line upstream pressure P; and downstream pres- 
sure P, are transmitted by slack membranes U and V 
respectively to the secondary air system and orifice B. 
The transmitted pressures, P,; and Py, are maintained 
in the flowing secondary stream by action of the mem- 
branes in relation to the flow nozzles X and Y. Sec- 
ondary air flow is from S through orifice R, the nozzle 
Y, orifice B, nozzle X, and positive displacement meter 
G to exhaust. This secondary air flow is intended to 
simulate the flow through the main orifice A, and is 
measured by the displacement meter G or by a third 
small orifice after pulsations are eliminated by capacity 
tank C. 

Transmitters U and V are thin, flexible membranes 
such as vinyl chloride, which are displaced by the puls- 
ating main line gas pressure. By action of these mem- 
branes in relation to the exhaust nozzles, secondary air 
pressures balance the average process gas line pressures. 
These function as both high-pass filters and low-pass 
filters for the pulsating flow pressures. The pressure 
differential across the auxiliary orifice B is made equal 
to the differential across the main orifice A. 


Comparing Flow Equations 


How do the flow equations compare for pulsating and 
non-pulsating conditions? Equation 1 expresses the flow 
through the main gas stream, and equation 2 expresses 
the flow through the auxiliary or secondary air stream. 


QO=, A 1 V 2g( 1 — po) pr (1) 


q = kz Aode V 2g( Ps — Ps) po (2) 


Where & is coefficient of discharge, A is orifice area, 
¢ is compressibility factor, p is upstream density, p is 
pressure, and g is acceleration of gravity. If the pressure 
transmitters function correctly, p; is equal to ps and po 
is equal to p4, and the ratio of these two steady flows is 








Q ky A; $1 [pe na 

Ss os = K, 3 

q ko Ao 2 \ pi (3) 
The two equations for pulsating flow are shown by 

4 and 5. Equation 4 expresses main gas line pulsating 
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flow and equation 5 expresses the auxiliary air pulsating 
flow. 








QO=C, ky Ai iY 2¢(P1 — Pa) /pr (4) 


q = Coke Ao da 2g( ps — ps) /P2 (5) 
The ratio of the two pulsating flows is: 








Q  Cyk Aridi Pe aa (6) 


q Coke Acde Pp 


C, and Cs are the correction factors for the two co- 
efficients of discharge for pulsating flow, other vari- 
ables are the same as those in the steady flow case 
(equations 1 and 2) except the overscored factors refer 
to average flow. 

In Equations 4 and 5, time averages are taken of the 
roots of the instantaneous values of the pressure differ- 
ential divided by the density of flowing fluid which is 
replaced by pf(t). Therefore there is no so-called square- 
root error®. 


Ratio of Pulsating to Non-Pulsating Flow (A) 
The ratio of K to K, which will be expressed as 


Se 


shade thay 


(7) 

If this value of A were unity under all possible pulsa- 
ting conditions, the flowmeter would indicate correct 
values at all times. If both the main and the auxiliary 
orifices are identical in size and construction and are 
exposed to the same pressure differential, the flows 
through these will become the same under all possible 
pulsating conditions, and A will be uniry. 

In this system, however, the auxiliary orifice actually 
has a different size, diameter ratio, flowing fluid and 
consequently a different Reynolds’ number from those 
of the main orifice. So, the fundamental problem to be 
solved for this flowmeter is: what value the ratio 4 has 
under such conditions, or to what extent or under what 
conditions the law of similarity for unsteady flow would 
hold. In a later section the value of i will be studied by 
means of experimental results. 

The ratio A is expressed as a function of the follow- 
ing non-dimensional numbers: orifice diameters d, and 
dz; pipe diameters D, and De; viscosities n, and np; 
densities p; and po; specific heats K, and Ko; frequency 
of pulsation n; amplitude of pulsation A,; mean differ- 
ential A\p; static pressure p, and the average velocities 
of emerging jets v; and va. With these quantities prop- 
erly arranged to make up non-dimensional numbers, the 
following general expression may be obtained. 


A 
=) i= lor 2 
p 


(8) 


*Superior numbers refer to similarly numbered references at end 
of article. 
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Figure 2. Relationship of calibrated primary gas 
flow and that indicated by pulsating gas flow- 
meter. 


The term R,; denotes the Reynolds’ number. The first 
two variables are specially related to pulsation. Zarek* 
gives a non-dimensional number Pra 7 (the product 
of the above first two factors), to correlate the correc- 
tion factor to the coefficient of discharge for steady 


flow to account for pulsating flow. On the other hand, 


Estel’ gives a non-dimensional number ~. which is 


actually the ratio of the Reynolds’ number of the number 
= , to plot the discharge coefficient for pulsating flow, 
by taking the area ratio as the other parameter. 

The correction factors C,; and C2 (without square- 
root error) are not far from unity except in the case of 
severe pulsations. Furthermore, A is their ratio, the ratio 
of the same functions with some variables of different 
values. It may be inferred that A is close to unity. 


The Preliminary Experiment 


From the previous discussion, this is a complex prob- 
lem. We therefore conducted a number of experiments 
to determine the validity of a flowmeter based on this 
theory. The preliminary experiment was the measure- 
ment of hydrogen gas flow from a larger gas holder, 
pumped by reciprocating compressor to a small tank. 
Oscillograph records show pulsation so severe that down- 
stream pressure was higher than upstream at certain 
periods in the cycle. Figure 2 shows the close propor- 
tionality between primary flow, measured by level 
changes in gas holder, and secondary flow, measured by 
the pulsating meter illustrated in Figure 1. Deviation 
from linearity was about +3%. A ring-balance mano- 
meter was used to measure main line flow. Large errors 
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Figure 3. Field test model of pulsating gas flow- 
meter system. 


Upstream and downstream pressures from the main 
orifice plate feed to the PF transmitter, where the sec- 
ondary air flow is generated and passes through the 
small orifice on the operation panel. The differential 
produced is picked up by the ring-balance meter trans- 
mitter, and the converted electrical signal actuates the 
recorder and integrator. The ring-balance meter could 
be replaced by pneumatic force balance or electronic 
transmitters. 

Each membrane in the PF transmitter is made of 
polystyrene, 0.1 mm thick and 80 mm in diameter. At 
the center, it has a stainless steel baffle disc which is 
faced by a suction nozzle having a bore 30 mm long 
and 2 mm in diameter, as shown in Figure 4. The 
auxiliary orifice is 1 mm in diameter with a diameter 
ratio of 0.025. The small orifice for metering second- 
ary flow has the same flow coefficient as the auxiliary 
orifice. It therefore gives the same pressure differen- 
tial as the main orifice when the main flow is steady. 
This allows the PF transmitter to be placed between 
the main orifice and the differential pressure recorder 
without any modifications. 

The small tank C shown in Figure 3 is about 4 
liters in capacity and has a pipe about 5 meters long 
to eliminate pulsation. A vibration pump with capacity 
keeps the outlet pressure of the small orifice lower 
than atmospheric pressure. The PF transmitter has a 
case suitable for purging and use in corrosive atmo- 
sphere. 


Figure 5, (Right). Photograph of the PF transmitter 
with protective case removed. 
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(B) Values read by the f'owmeter. 








occurred at high flow rates—42 instead of 29 cu. ft./ 
sec. Its readings were not proportional to reference 
values. 

When the proportionality constant for pulsating fiow 
was compared with that for steady flow, the discrepan- 
cy was only 2%, or A = 1.02 in equation 7. 


Developing a Practical Instrument 


After several design steps a practical field test instru- 
ment was produced. Shown in Figure 3, it consists of 
five basic components: a pulsating flow transmitter 
(PF), an operation panel, a differential pressure trans- 
mitter, a recorder and integrator. Before this unit was 
considered successful it was necessary to provide a self- 
regulating pressure valve on the secondary air line so 
as to maintain transmitter pressure slightly above proc- 
ess line pressure. Also a relief valve was added to protect 
against differentials greater than 100 mm of water. 

Figure 6 is an oscillograph record showing ability of 
the PF transmitter membranes to accurately transmit 
pressures. Waveform ; is a record of pulsating line 
pressure. Waveform ~; —ps is a record of the pressure 
differential across the membrane. 


Ammonia Plant Test 


Figure 7 shows the test arrangement of the pulsating 
gas flowmeter in an ammonia synthesizing plant. The 
meter was placed adjacent to a 800 mm line upstream 
of five reciprocating compressors and a holding tank. 
Severe pulsations at a frequency between 2 and 5 cps 
were encountered. Main line orifice pressure differen- 
tial was 81 mm of water at 26,000 cubic meters/hour 
flow. Static pressure was 200 mm of water. 

By using the gas holder for obtaining reference val- 
ues of volumetric flow, and assuming the pump rate of 
the compressors constant during the experiment, meas- 
urements were performed. Initially the valve on the 
upstream side of the orifice was closed to stop the in- 
flow to the holder, and its level fall in 2 minutes was 
observed for determining compressor pump rate. At the 
second stage, by fully opening the valve, the rate of full 
flow through the orifice was determined by the rise of 
holder level every 5 minutes. At the final stage, by 
partly opening the valve, the rate of reduced flow was 
determined by slow fall of the holder level every 5 
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minutes. The reference values obtained were compared 
with the readings of the pulsating gas flowmeter and 
also on an ordinary orifice flowmeter connected in par- 
allel. Table I summarizes the results. 

Readings on the parallel ordinary orifice flowmeter 
are too high, particularly for the reduced flow, while 
the pulsating gas flowmeter values are systematically 
smaller than the reference values by about 1%. 

The proportionality constant between the primary 
and the secondary flows taken is K, = 3.47 x 10*. This 
was obtained for the steady flow from calibration of the 
auxiliary orifice and design data of the main orifice. 
The fact that the observed values are in average 1% 
smaller, means that the ratio K in Equation 6 for the 
pulsating conditions must be larger than K, for the 
steady flow. In other words, that the value 4 in Equation 
7 is 1.01. 

















Figure 6. Oscillograph records showing ability of 
membranes to transmit pressure. 
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Figure 7. Diagram of pulsating gas flowmeter test 
installation in an ammonia plant. 
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Blower supplies air through 6-inch pipe past a butter- 
fly valve and sharp-edged orifice (0.333 diameter ra- 
tio). Upstream and downstream orifice pressures are 
piped to the PF transmitter and a standard DP trans- 
mitter which actuate bourdon tube-strain gage con- 
verters, which in turn actuate oscillograph pens. 









DP Transmitter 


C= Strain Gauges Cemented 
to Bourdon Tubes 


b saactod ~ Pen Writing Oscillograph 


/ 


Obstacle 


Figure 8. Equipment 
arrangement for dy- 
namic response testing 
of the pulsating gas 
flowmeter. 


Secondary air flow from PF transmitter passes through 
a 1.1 mm orifice. This pressure differential is measured 
by a second DP transmitter and recorded. Two capacity 
tanks (3 liters or 0.35 liters) provide alternate time 
constants in this circuit. Static pressure was made higher 
than atmospheric by placing an obstacle at the outlet. 








The result is similar to that of the preliminary ex- 
periment, and A takes approximately the same value 
either for full flow or reduced flow. 


Acceptable Accuracy in 2-Year Test 


The pulsating gas flowmeter has been in service for 
almost 2 years in the ammonia plant application. Table 
II shows the results of monthly comparisons of volumes 
estimated from production, and integrated values of flow 
metered by the pulsating gas flowmeter. Zero figures for 
February, 1957 and March, 1958 were determined by the 
flowmeter values being accepted as final since both read- 
ings were approximately the same. Large errors in Jan- 
uary and February, 1958 are due to instrument being out 
of adjustment. In this test period, the PF transmitter and 
the ring-balance meter were mounted locally and a re- 
mote recorder was mounted in the central control room. 
The PF transmitter has earned the confidence of plant 
operators as a reliable and accurate instrument. 


Maintenance Is No Problem 


The instrument has exhibited marked stability to 
maintain correct pressures across the membranes, with 
only periodic checking required. It was found that an 
aspirator or vacuum pump must be used for calibrating 
the secondary system with a minimum of piping in- 
volved. Experience proves that soft nozzle materials 
such as brass become flawed. Stainless proved to be 
most acceptable. Nitrogen gas was used instead of air 
in some locations. 























TABLE Ill 
Total | Time Constant __ 
Capacity | Volume Volume |____ Observed —=s_—s|_—Call. 
__ Tank | (liter) | (cc) | Step-res. | Freq.-res.) 
A 0.35 1200 | 1.0-1.6 1.2 | 0.8 
B | 3.00 3850 3.2-3.8 | 2.6 | 2.6 








Another instrument installed to meter ammonia raw 
material gas has operated for more than one year with no 
difficulty. Static pressure is 1000 mm of water, and maxi- 
mum differential across secondary system is 144 mm of 
water. A large undulation of 25-second period and of 50 
mm of water amplitude was observed by a U-tube man- 
ometer connected in parallel. 


Application to Flow Control 

It was the original intention to design this flowmeter 
for control of pulsating flows. Obviously, it was neces- 
sary to first determine that the device would accurately 
measure. With this assurance, the nature of the control 
problem was considered. The pulsations were found to 
be a periodic noise similar to hum in an electronic sys- 
tem, with the necessity to control flow at an average 
value. However, it is desirable to pick up all frequency 
signals to control them. The pulsating gas flowmeter 
described above reproduces or simulates all line pulsa- 
tions in the secondary system, which can be measured 
and filtered as desired. Only an RC filter, consisting 
of an orifice restriction and a tank, has been used. 

One of the first steps in the control problem study 
was a dynamic analysis of the flowmeter. Figure 8 
shows the test arrangement. Figure 9 shows oscillo- 
graph records. Step response tests of the PF transmitter 
for steady flow was performed by quick manual motion 
of the valve. Curves (a) and (c) in Figure 9 show in- 
stantaneous valve motion, while curves (b) and (d) 
show PF transmitter response to these motions. The de- 
lays of less than 0.2 second may be process flow lag, 
but these response curves are not exactly due to a first- 
order lag, when the pen follows the input decrease. The 
evaluated approximate time constants are shown in Ta- 
ble III, column 4. 

Frequency response tests were conducted by oscillat- 
ing the control valve position with a sine wave genera- 
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tor. The curves picked up by the niain orifice plate 
and the PF transmitter were compared. Though rough, 
these constants are shown in Table III, column 4. 

To confirm that the small orifice and tank volume 
are the only factors affecting the time constant, esti- 
mates were made by calculation. These calculations 
are shown in Table III, last column, and show good corre- 
lation with observed values. It is thus reasonable to as- 
sume that the pulsating gas flowmeter accurately meas- 
ures pulsating tlows when the time constant and fre- 
quency of pulsation are determined and considered. 

The final test was connection of a controller between 
the PF transmitter and valve. Disturbances were created 
by adjusting the blower vanes. Curve (e) of Figure 9 
shows flow changes with cux:troller proportional band 
of 50%, reset 5 seconds, and no derivative action. When 
the control loop was opened under the same conditions, 
the deviations were five or six times greater. Although 
tests of control under pulsating conditions have not been 
carried out, similar results are expected. 
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(b) step response using a 0.35 liter capacity tank. 
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(d) step response using a 3 liter capacity tank. 
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{e) trace of flow control with valve motion. 











Figure 9. Records of dynamic response test. 
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Message from Jupiter - via Cornell 


The first large university-sponsored center for radio- 
physics and space research, combining the efforts of 
scientists in various related fields, has been launched by 
Cornell University, Ithaca, New York. 

The new Center for Radiophysics and Space Research 
is slated to have the world’s largest and most powerful 
radar at its disposal, a tool that will make it possible 
to probe millions of miles deeper into outer space than 
ever before. The giant radar, based in Puerto Rico, has 
a 1,000-foot wide dish and a tripod 600 feet high sup- 
porting the feed antenna. It will send signals at a power 
peak of 2.5 million watts and a frequency near 420 
megacycles. With this mammoth “eye,” Cornell hopes 
to study the under-surface of the planet Jupiter, about 
400-million miles away when closest to the earth. 
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Closer to home, the radar will obtain measurements of 
electron density and electron temperature at different 
heights and times in the earth’s ionosphere and to 
heights of one or more radii of the earth. In addition, 
it may measure ionization and detect transient streams 
of aurorae—the charged particles coming from outer 
space in connection with the phenomenon, and explore 
the evistence of a ring current. 


Two Cambridge-educated scientists will head the cen- 
ter, 39-year-old Prof. Thomas Gold, internationally rec- 
ognized cosmologist, as director; and Prof. Henry G 
Booker, leading scientist in theoretical research of elec- 
tromagnetism and radio proagation, as associate di- 
rector. 
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Handwriting Reader. This little device, 
built by Bell Telephone Laboratories, ac- 
tually can “read’’ handwritten numerals 
from 0 to 10. Operator writing with wired 
stylus makes contact with 15 horizontal 
conductors. Machine recognizes sequence 
and number of contacts, and lights proper 
numbered pilot light. It’s the first device 
ever to read connected handwritten mat- 
ter, despite variations in individual pen- 
manship. 





DOWN, DOWN, vown __ goes the size and 
weight of the gear trains used in servos 
and guidance systems on US missiles and 
spacecraft. How they have shrunk in eight 
years is shown left to right. 1952 — 
9 oz; 1954—3% oz; 1957—2Y oz; 1958 
—1'% oz, only the diameter of a penny. 
These tiny transmissions can increase or 
reduce rotational speeds by ratios up to 
3 million to one! What next? Bowman In- 
strument Co., their maker, is working on 
a 1/2 oz model the diameter of a pencil. 
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12,000° F! To measure such soaring 
temperatures, encountered in ‘‘plasma 
generators,’ research scientists at Avco 
Research, Wilmington, Mass., use an 
ultrasonic pulse technique. Quartz 
probes extending into flame transmit 
and receive sound pulses which are 
converted into temperature measure- 
ments. Plasma generator is new lab tool 
for supplying temperatures character- 
istic of hypersonic missile re-entry. 
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Gas by the Dollar. One hundred of 
these “‘preset’’ gasoline pumps are now 
being tested throughout the US by 
leading oil companies. Attendant can 
deliver gas to his customer in ‘‘even 
dollar’ quantities simply by pushing 
buttons (upper right). Veeder-Root 
computing counter automatically cal- 
culates amount of gas corresponding to 
one, three, five, etc. dollars worth, at 
the current price, and then shuts off 
gas flow. Result: quicker sales; frees 
attendant to service your car. 


I 


id 


Mm In 50 Seconds — this new Mine Safety 


appliance test kit checks degree of carbon 
monoxide poisoning. Subject breathes into 
balloon (top), under direction of MSA en- 
gineer Joseph Zatek. A controlled amount 
of breath from balloon is sucked by aspi- 
rator bulb through a chemical indicator 
tube (bottom), which changes color pro- 
portionally to CO concentration. Percent 
CO is found by comparing indicator color 
to a standard chart. Or, a blood sample can 
be used with unconscious victims. 
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Biocurrent Manipulator — is the latest 
instrumentation development out of Rus- 
sia. Bracelet on man’s arm picks up elec- 
trical “‘biocurrents’’ produced by his mus- 
cles as he performs any task with his arm 
and hand. Electronism (lower right) corre- 
lates and amplifies signals which repro- 
duce the same motion in the hand, arm 
and power unit (upper left). Manipulator 
is development of Institute of Machine 


wy Science, Moscow. 
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Practical Applications 


of Nonlinear Control Theory 


by Dr. J. E. Gibson 
Associate Prof. of Electrical Engineering 
Purdue University, Lafayette, Ind. 


This story discusses three control systems 
that could not be built without the practical 
application of nolinear control theory. These 
systems are not “almost linear”, nor do they 
operate in spite of their rionlinearities. The 
nonlinearity is inherent and necessary for suc- 
cessful operation. There is no doubt that the 
newer and exciting applications of nonlinear 
control theory offer the possibility of deliber- 
ately using nonlinearities to synthesize a sys- 
tem that is superior to its linear counterpart. 


NONLINEAR CONTROL has made great advances 
in the last ten years—both for analysis of a system 
and for synthesis of a system to given specifications. 
The analysis of a control system afflicted with some 
sort of disabling nonlinearity such as deadband, satura- 
tion, hysteresis, and the like, is very interesting work. 
This analysis is directly based on analytic tricks de- 
veloped by applied mathematicians over the past 80 to 
100 years. 


To illustrate synthesis, the newer facet of nonlinear 
control, theory, I will discuss three types of nonlinear 
control systems — on-off relay servo, dual-mode servo, 


and adaptive control. 


The On-Off or Relay Servo 


The on-off or so-called “bang-bang” control substi- 
tutes a binary state device for the conventional pro- 
portional amplifier in a linear system. It is difficult 
to see, at first, how such a substitution can be effective. 
To explain its operation let us consider the system 
shown in Figure 1. The plant is represented by a single 
capacity or lag with gain K. The binary state amplifier 
can have only one of three values at its output, 
or zero, thus the plant is always being driven in one 
or the other direction if the relay is closed. The relay 
has both hysteresis and deadband as it would in prac- 
tice, thus strictly speaking is not really binary. If the 
input were initially zero, the relay would be open and 
no action would result. 

Let us then assume that a step input of magnitude 
0.5 mK is applied to the system. The operation is 
described in Figure 2. The relay immediately closed 
and starts to drive the plant toward a value of 0.5 Km, 
following a simple exponential. Notice, of course, that 
the output is fed back and finally builds up to a point 
where the error is less than the deadband value. The 
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Figure |. Block dia- 
gram illustrating use 
of on-off servo relay 
in a linear system. 
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Figure 2. magnitude vs 
time for servo relay sys- 
tem shown in Figure |. 


relay then drops open. The out- 
put of the plant then decays to- 
ward zero, but when the error 
builds up to the threshold value 
the relay closes again and the plant 
output once more begins to rise. 
The steady state output is the saw 
tooth wave form shown in the 











figure. This would surely not be 
considered a faithful reproduction 
of the step input. However, it can 
be shown! that the average value 





time 








of the output is proportional to 

the input amplitude. Furthermore, the system can follow 
dynamic inputs so long as the frequencies contained in 
the input are equal to or less than the time constant of 
the system.” 

Most practical plants consist of more than a single 
capacity, and it is here that this sort of an on-off con- 
troller becomes valuable. As more lags are added to 
the plant, better smoothing is obtained so that less and 
less of any objectionable ripple appears at the output. 
Of course, there is then a design problem to insure 
stability. The analysis .aay be handled on the phase 
plane or by the describing function method. However, 
we are concerned here more with the practical ques- 
tion of why should such a nonlinear device be used in 
place of a conventional linear device at all? 

The advantages of using a relay or on-off device 
instead of a linear amplifier are: 

1. Simplicity and therefore reliability and light 
weight. 

2. Economy, since tt is simple. 

3. Essentially unlimited power capacity in a single 
stage, which is not the case with linear amplifiers. 

4. More efficient use of the power element or plant. 

The first three advantages are remarkable enough 
since we are claiming that an on-off device is better, 
cheaper and more reliable, but since they are readily 
understood we will pass on to the fourth advantage. 
It is not always possible to design the power element 
to take best advantage of the on-off mode since many 
times the designer is dealing with a fixed plant. We 
will give several examples, where it is possible. 

(a) If the power element is a field controlled elec- 
tric motor, it is no longer necessary to concern oneself 
with the linearity of the field excitation curve. Thus 
the machine may be operated well above the knee of 
the magnetization curve which will result in a more 
efficient and lighter weight device. 

(b) If the power amplifier is a hydraulic spoo! valve 
there need be no concern for the shape of the spool 





1. Superior numbers refer to similarly rumbered references at 
the end of this paper. 
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ports. Round ports, which are easy to fabricate, are just 
as satisfactory as square ports since linearity is of no 
consequence. 

(c) Steering jets and anti-roll jets on several large 
missiles are operated in an on-off manner because it 
is rather difficult and expensive to meter the fuel 
linearly. 

(d) A relay amplifier with feedback can be included 
in an otherwise linear system with excellent results. 
The on-off amplifier without feedback can also be in- 
cluded in an overall closed loop system, and it is this 
latter case that is usually referred to as a relay servo or 
bang-bang system. 

We have discussed certain of the advantages of these 
systems, now let us mention one or two difficulties. It 
was stated above that there is a stability problem with 
on-off controllers. Fortunately, there is a considerable 
body of information on methods of detecting any pos- 
sible instability*. It is found that rate feedback is a 
powerful stabilizing influence on such systems and the 
design of optimum switching networks or equalizers 
has received much study*. A particular form of contin- 
uous hunting at a small but finite amplitude called a 
limit cycle is particularly difficult to eliminate in on- 
off systems. To circumvent this problem and to elim- 
inate the complex switching and logic networks that 
would otherwise be required we turn to the dual-mode 
system. 


Dual-Mode Servos 


The on-off controller has been found to have several 
unique advantages that make its use quite desirable. 
However, there remains its difficult behavior for small 
errors. A linear system, of course, works very well for 
small errors, but becomes very expensive, complicated 
and unreliable for large signals. MacDonald® suggested 
that these two principles be combined along with a 
decision element to switch between them so as to 
combine their advantages. In general, of course, it is 
poor engineering to patch an unsatisfactory system to 
cure one of its faults. In this case, however, the result 
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Figure 3. Block diagram of an 
adaptive control system. 


trimmed to meet new conditions 
and natural changes in the plant. 

Contrast this now to the pro- 
cedure with an adaptive system. 
The designer starts as before 
knowing nothing about the plant. 
He wheels the adaptive control 
up to the process and attaches 
transducers to the inputs and 
outputs, and effectors to the con- 
trol points as indicated by Figure 








was an even more flexible system and one that will 
surely become more widely used. There is a stability 
problem in a system of this complexity, of course, and 
in fact it can be shown that under certain circumstances 
a stable relay system and a stable linear system become 
unstable when combined as a dual-mode system*®. Once 
the problem is recognized, however, the solution is 
almost at hand and the dual-mode system holds much 
promise for the future. 

The on-off controller and the dual-mode system are 
examples of practical nonlinear solutions to control 
problems, not simply mathematical exercises on paper. 
Note, however, that without the nonlinear theory the 
design of these devices would be impossible. 


Adaptive Control Systems 

An adaptive control may be defined’ as a system that 
is provided with a means of continuously monitoring its 
own performance in relation to a given figure of merit 
or optimum condition and a means of modifying its 
own parameters by means of closed loop action so as 
to approach this optimum. It is so general in its im- 
plications that it has been called the most important 
development in automatic control in the past decade. 
The adaptive principle consists of three items: 

a) The definition of an optimum operating condi- 
tion or figure of merit. 

b) The comparison of actual performance with the 
desired performance. 

c) The adjustment of the system in order to drive 
the actual performance toward the desired performance. 
The first of these items is a designer's decision and the 
remaining two are automatic operations to be accom- 
plished by the system. Let us consider an example in 
order to clarify the principle. Suppose that a designer 
is given a chemical process to control. Conventionally 
he will attempt to guess what the dynamics of the 
process are. With this guess as a first approximation 
he will make tests on the process to establish the para- 
meter values and to improve his approximation of the 
system. After several months if he is successful the 
designer is ready to design the final system. Then even 
after this system is installed it must be supervised and 


3. The controller then is on its 
own. It determines the transfer function of the plant by 
examining normal operating records* and does not dis- 
turb the plant with test signals. It then adjusts its com- 
pensation to best suit the derived results. Further, it 
continuously monitors the plant and adjusts for any 
changes. 

It should be apparent that a device that can do all 
of these things will be quite complex. In fact it may 
contain as one of its major elements a fairly large 
digital computer. The savings in time, and the superior 
results obtainable will in many cases make such devices 
worth while. Probably the two most obvious applica- 
tions for adaptive control systems are in the area of 
process control and in high performance military air- 
craft autopilot. This last, because the parameters change 
radically with speed and altitude, presents a rather com- 
plex control problem. 

The concept of closing a loop around the figure of 
merit and causing the system to adjust itself is unique. 
This was hitherto a part of the open loop design pro- 
cedure and once the parameters were fixed, an un- 
foreseen change could not be accommodated. Thus we 
have a step in the direction of a learning machine and 
all of its philosophical ramifications. 
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Here is a novel three-wire thermocouple circuit which permits 
accurate, stable measure of surface temperatures on objects carrying 


electric currents. An adjustable compensator eliminates error due to 


inaccurate placement of the thermocouple wires on the surface. 


Surface-Temperature Measurement 


of Current-Carrying Objects 


by Richard Dutton, Research Engineer 
and Eugene C. Lee, Design Engineer 
Nuclear Systems Division 
ASTRO, a Division of 
The Marquardt Corporation, Van Nuys, California 


THE PROBLEM of measuring surface temperatures 
of materials carrying an electric current and exhibiting 
voltage gradients is common. We first met it when 
trying to determine the outer-wall temperatures simul- 
taneously at 12 points along a small-diameter tube used 
in heat-transfer measurements. Various test fluids were 
flowed through the tube, which was heated to from 
100 to 1600° F by passing electric current through it. 


Previous Methods Unsuited 


Because the entire length of our tube had to be 
visible for inspection of hot spots due to heat-transfer 
phenomena and for pinhole leaks, it was enclosed in an 
internally-polished safety shield with a long, narrow 
quartz window. This precluded use of radiation pyro- 
meters. Also, the method in which temperature is 
determined by measuring the change in voltage drop 
of the heating current across the tube was useless be- 
cause it does not yield the point temperature we needed. 

Unsuited too, due to the inspection requirement, was 
insulation of the thermocouples from the tube by thin 
sheets of mica, etc. Such insulation would reduce the 
speed of response to temperature changes, and could 
cause hot spots not due to the phenomena being investi- 
gated. (For example, the start of film boiling of a 
flowing liquid.) 
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The method whereby thermocouples are welded di- 
rectly to the tube, and the tube is heated by alternating 
current works well if: reactive effects of a-c are neg- 
ligible; temperature indicating instruments are well 
damped; instruments are insulated from ground and 
each other; and the alternating nature of the current 
does not influence the heat-transfer phenomena being 
studied. However, in our tests on boiling heat trans- 
fer, a-c heating current could not be used because we 
found that the growth and collapse of vapor bubbles 
occur at the same frequency as the a-c current. 

In another technique’ we studied, a three-wire ther- 
mocouple is welded directly to the tube, which is d-c 
heated. Two similar wires (for example, chromel) are 
welded one slightly upstream and one slightly down- 
stream from the thrid wire (such as alumel), which is 
welded at the electrical midpoint between them. With 
the heating current flowing, the two similar wires are 
cut to a length such that, when joined together and 
connected to a pyrometer, the same temperature will 
be read regardless of the direction of the heating cur- 
rent. One trouble here is that wire lengths are nor 
readily adjustable to compensate for thermocouple cali- 
bration drift with age. 

Another problem in the three-wire thermocouple 
technique, is that of locating the center weld at the 
electrical midpoint with sufficient accuracy. In our 
initial experiment, the voltage drop of the d-c heating 
current was about one volt per inch. And the best 
accuracy of weld placement we could ensure was 0.005 
inch. Hence, our 0.005-inch inaccuracy caused a 5- 
millivole error in the emf read. For chromel-alumel 
couples this error would be as shown in Table I. 





1 Buchberg, H., Bromberg, R., et al, Studies in Boiling Heat Transfer 
Final Report, No. COO-24, Technical Information Series, United 
States Atomic Energy Commission, Oak Ridge, Tennessee, March 
1951, (Unclassified). 
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Figure |. Setup for testing the compensated three- 
wire thermocouple. 


A New Solution 


We eliminated these problems with the three-wire 
pyrometer circuit of Figure 1, which incorporates a 
voltage-dividing potentiometer in each of the two similar 
(chromel) thermocouple circuits. 

The essential principle is this: When R,/Re = 
D,/Dz2, the small current through the voltage divider 
causes proportional voltage drops across R; and Ro. 
Thus, at the movable contact (Y), the potential due to 
the heating current only will equal the potential of the 
middje thermocouple weld (X). Superimposed on this 
voltage is the thermocouple emf. Thus, the net effect 
is the same as welding all three wires to the location 
of the middle wire. 

To balance this thermocouple circuit, direct current 
is run through the tube in one direction and a tempera- 
ture reading is noted. Then the current is reversed, 
but the same value of current is maintained. The second 
temperature reading is noted, and with the current still 
flowing in the reverse direction, the voltage divider is 
adjusted until the temperature indicator reads midway 
between che first and second readings. This is repeated 
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TABLE | 





"Wot to Cold Junction emt (millivolts) owt 
0 0 0 
500 11.24 “ 
1000 22.93 
1500 34.62 
2000 45.57 











until the temperature indication is the same regardless 
of the direction of the electrical current. Two or three 
current reversals generally are sufficient to balance the 
circuit. The indicator then reads the true thermocouple 
temperature regardless of the direction or magnitude of 
the heating current and regardless of the tube-surface 
temperature. The reason for balancing the circuit with 
the same value of electrical current in the forward and 
reverse directions is to maintain the same tube tem- 


’ perature. 


Test Techniques 


For our original test of the principle involved, a 
1.3-foot length of Inconel tubing with 0.25-inch out- 
side diameter and 0.060-inch wall thickness was con- 
nected to a d-c welding generator with polarity-reversing 
switch (Figure 1). The thermocouple and millivolt- 
meter-type pyrometer indicator were connected as 
shown. A voltmeter (V) permitted equalization of the 
tube temperature with normal and reversed polarity. 
(An ammeter also could be used.) The tube was water- 
cooled to about 150° F to permit a large value of the 
heating current to be used (to increase the voltage 
drop due to the heating current) at low tube tempera- 
tures. The tube also was run red hot (about 1600° F) 
in a check of the principle at high temperatures. At 
either temperature, the voltage divider could be ad- 
justed within a minute, even by an inexperienced op- 
erator, so that no movement of the indicator pointer 
could be detected when the current was reversed. When 
the voltage divider was adjusted at one tube-wall tem- 
perature, the tube-wall temperature could be changed 
drastically (150 to 1600° F) by cutting off the supply 





Figure 2. Application of 15 
three-wire couples to measure 
surface temperatures of two 
parallel Inconel tubes carrying 
d-c heating current. 
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of cooling water, and the thermocouple circuit remained 
in balance, as nearly as could be determined under the 
test conditions. 

A 200-ohm, 3-watt, wire-wound voltage divider was 
used for the test, but lower-resistance, lower-power units 
also could be used. The ability of the voltage divider 
greatly to unbalance the circuit (in other words, to 
drive the temperature indicator oft scale at both ends 
of the range) indicated that much greater thermo- 
coupie-junction misalignment could have been accom- 
modated. (The wires were spaced about 0.015 inch 
apart on the tube in this test, and the voltage drop 
along the tube was about 1 volt per inch). Hence, 
accurate placement of the thermocouple wires is not 
required, provided that the two similar wires (such as 
alumel) are not both upstream or both downstream of 
the dissimilar wire (such as chromel). 

The usual precautions involving thermocouple cir- 
cuits should be observed. For example, if wires of ma- 
terials other than the thermocouple materials of the 
circuit are used to connect the voltage divider to the 
indicating instrument (or the cold junction), then the 
voltage divider should be maintained at the same tem- 
perature as the temperature indicator. 


A-C Heating 


Note that, after being balanced, the circuit will in- 
dicate the correct temperature regardless of the magni- 
tude and direction of the heating current. So the use 
of alternating current for heating will not affect the 
readings, assuming that the reactance effects of the 
alternating current can be neglected. This will be true 
for undamped as well as damped indicators. If necessary, 
the circuit can be approximately balanced at a low value 
of the heating current and can then be given a fine ad- 
justment at a high value of the current without danger 
to the indicator. 


A Practical Application 


We put this three-wire thermocouple circuit to prac- 
tical use in a recent experiment. Fifteen three-wire 
chromel-alumel thermocouples were flash-welded (with 
a capacitance-type welder) on two Inconel tubes ar- 
ranged in parallel (Figures 2 and 3). These thermo- 
couple junctions were then connected by suitable ex- 
tension wires to 15 voltage dividers arranged on a panel 
(Figure 4). Insulated-center-post voltage dividers elec- 
trically isolated the thermocouple circuits from the metal 
panel. The two output wires from each voltage divider 
were connected to the automatic-printing strip-chart re- 
corder below the panel. 

During our experiment, the tubes were packed in 
magnesium oxide powder, to minimize heat loss to the 
surroundings. This proved to be very effective insula- 
tion, and at any given power setting, equilibrium tem- 
peratures were reached in about one minute. In this 
particular test, it was not necessary to be able to view 
the tubes. They were prevented from touching each 
other by bands of asbestos paper wrapped around one 
of them. We determined that tube inside-wall tempera- 





Figure 3. Close-up of one three-wire thermocouple 
junction. 


tures, of interest in this test, were about one degree 
Fahrenheit higher than measured outside-wall tempera- 
tures. Temperatures to 1800° F have been measured on 
tubes enclosed in a cylindrical shield with quartz win- 
dows. 
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Figure 4. Instrumentation for the |5-couple appli- 
cation of Figure 2. Voltmeters and ammeters meas- 
ure heating power input to each tube. (Ammeters 
are disconnected during balancing.) 
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THE TRADITIONAL PICTURE of the doctor with 
a stethoscope about his neck, so favored by TV admen, 
reminds us that instrumentation and medicine have 
been synonymous for a long time. But, as- electronics 
moves deeper into medicine, instrumental assistance to 
our doctors is progressing much faster than most of 
us are aware. 

It is now well within possibility that a computer 
may one day automatically gather the patient's symp- 
toms and, after searching vast medical references stored 
in its magnetic mind, read out not only a correct 
diagnosis, but full details of appropriate therapy. Or, 
that elaborate analog simulation of human circulatory, 
digestive, or nervous systems, soon might solve the mys- 
teries of heart disease, ulcers or insanity. 


Diagnosis by Computer 


Just last spring, Russian doctors proudly displayed 
a medical computer that, in response to symptoms fed 
in by examining physicians, would diagnose over 100 
kinds of diseases. It was reported to have diagnosed 
350 patients, with only 5% error, as compared to a 
2% error in diagnoses made by Russian doctors. Closer 
to home, the Cornell Medical Center, New York City, 
is working on a computer system that produces at least 
preliminary diagnoses, subject of course, to verification 
by the usual laboratory testing techniques. 

Another fast-developing computer technique is the 
analysis of human heartbeat being investigated by our 











Figure |. Medical technician Mrs. H. A. Pipberger 
selects a suitable heartbeat cycle for analysis from 
the oscilloscope of the NBS heartbeat analysis com- 
puter. Dr. H. L. Mason, one of the equipment's 
developers, looks on. 


lectronics Assists the Doctor 


National Bureau of Standards. In an analog-to-digital 
converter, three-electrode electrocardiogram signals from 
the patient's heartbeat are changed from continuous 
wave forms to digital signals on magnetic tape. The 
patient's medical history, contained on punched cards, 
is fed into a high-speed digital computer. These data 
then are compared by the computer either to the record 
of a perfectly-normal heartbeat for diagnosis, or with 
various types of ailments from a large group of previ- 
ously taken heartbeat records, for statistical analysis 
(Figure 2). 

Normally, only one heartbeat cycle is converted. But, 
when the cardiogram appears abnormal to the tech- 
nician he may record several cycles (Figure 1). Records 
of 1000 such heartbeats can be stored on a single reel 
of tape. NBS'’s eventual goal: to combine the heart ana- 
lyzer with a diagnostic computer—a powerful elec- 
tronic tool for studying heart disease. 


Instrumentation in the Operating Room 


Major surgery soon will be much safer—and more 
successful — thanks to brand new electronic instruments 
now being introduced into hospital operating rooms. 

At Mc. Zion Institute for Neuro-Surgery, San . Fran- 
cisco, patients undergoing surgery for Parkinson's dis- 
ease are encouraged to describe their responses; their 
remarks and those of the surgeon are tape recorded for 
later study. Moving pictures of the patient’s brainwaves 
are automatically taken. The surgeons are constantly 





Figure 2. How the heart analyzer 
works. Patient's electrocardiogram 
(analog) is converted to 1000-sam- 
ple-per-second digital tape record. 
lebanese’ digital computer com- 
pares this to both normal and ab- 
normal heart records, and referring 
to patient's history, produces an an- 
alysis. 
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Figure 3. Dr. Stacy adjusts his Donner Analog 
Computer (center) to match aorta pulse wave 
form (right oscilloscope) to the wrist pulse being 
fed into the wave-form generator (left). 


in telephone communication with an engineer in a 
specially constructed control room with full view of the 
operating area. This new kind of “instrument engineer” 
has become an important member of the medical team; 
he is responsible for regulating electrical impulses to 
the patient’s brain as called for by the head surgeon, 
and by means of elaborate electronic amplifiers, for 
tape recording the responses of the brain to these cur- 
rents. 


Simulation for Research 

It is particularly interesting for instrument engineers, 
who have made such good use of computer simulation 
in solving their own problems, tc learn that this pow- 
erful technique is yielding just as gratifying results in 
medical research. 

Dr. Ralph W. Stacy, biophysicist at Ohio State Uni- 
versity, is using an analog computer in a truly unique 
manner. He records a patient's pressure-pulse wave di- 
rectly from the aorta, the large artery leading out of the 
heart. The resultant electric wave form is fed into the 
computer, which has been set up in a second-order dif- 
ferential equation describing the vibratory behavior of 
the human arterial system. 

Computer parameters are adjusted until the output 
pressure pulse exactly matches that recorded from the 
wrist of the same patient. When the match is made, 
the computer values are the same as those of the pa- 
tient’s arterial system. (Figure 3). From these values, 
Dr. Stacy determines arterial elasticity, blood mass and 
blood viscosity. Of most importance is arterial elasticity, 
because it changes with hardening of the arteries, high 


blood pressure, etc. 


Electronic Detective 

Another valuable new use of industrial electronic in- 
struments in medical diagnosis is the “Hole in Heart” 
detector developed at the National Heart Hospital, 
London, England. The instrument continuously records 
the concentration of dye injected into the patient's arm. 
As it circulates around the blood system, the dye be- 
comes uniformly diluted in about 12 seconds. Dye con- 
centration is measured by a light source and photocell 
mounted either side of the patient's ear lobe. 
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Figure 4. Rate of dilution of dye injected into 
patient's left arm, as it circulates around his blood 
system, recorded on M-H "Electronik" potentio- 
meter, reveals heart abnormalities. 


About 7 seconds after injection, the wave front of 
dye reaches the ear lobe, making a sharp peak in the 
record (See Figure 4). A second smaller peak occurs 
when the wave front comes around the second time. 
For exact quantitative measurement, a flowing blood 
sample is withdrawn into a glass tube, where dye con- 
centration is monitored photoelectrically. In addition to 
providing the doctor exact data on heat output in litres 
per minute, the curves show him instantly-recognizable 
normal or abnormal characteristics, such as would be 
caused, for example, by the “short circuit” effect of a 
hole between the chambers of the patient's heart. 


Doctor's Data Handling 


Perhaps the most potent electronic help envisioned 
for US medics is from the fast-breaking field of data 
processing. 

Several hospitals are working now on “hospital data 
loggers” which replace the attention of busy nurses in 
such routine functions as taking pulses, reading tem- 
peratures, blood pressures, etc., and the time-consuming 
tasks of chart keeping. Data from the entire ward 
would be recorded in central control rooms. Preset 
alarms would alert nurses to abnormal conditions of any 
patient instantly, day or night. These “hospital data 
cefiters” even include devices to warn nurses when any 
patient leaves his bed! (ISAJ p. 512, 11/57) Beck- 
man’s Spinco division, IBM, and Minneapolis Honey- 
well all are working on variations of such systems. 


Most-ambitious plan now afoot is “Project Medic,” 
by Systems Development Corp. of Santa Monica, Calif. 
Their goal is to develop complete electronic data-han- 
dling systems capable of serving all the doctors and 
hospitals in a major city. At present, due to the millions 
of medical records scattered in hospitals, doctors’ of- 
fices, insurance companies, etc., the largest part of our 
national medical history is almost unavailable. With a 
sufficiently-large computer, this invaluable data, as sub- 
mitted by area hospitals and individual doctors, could 
be stored for almost instant reference, or analyzed in 
detail to report on incidence of disease in that area, 
forewarn of incipient epidemics, spot climatic influ- 
ences, etc. 




















Figure |. These time-sequence photos, taken by’ a Fairchild Flight Analyzer (See Figure 8) 
show (right to left) the complete history of an aircraft pilot ejection from a plane traveling 
at 96 knots. |. Pilot in seat being ejected at a velocity of 75 ft/sec. 2. Drogue parachute 
opens. 3. Beginning of seat disengagement and main chute opening. 4. Pilot and seat sepa- 
rate. 5. Pilot landing unharmed by parach...- after catapulting over 700 ft herteodtall. 


Instruments Prove Out Safety 


of Aircraft Pilot Ejection 


When today’s supersonic jet fighters get into real trouble, it’s the 


automatic ejection seat that saves the pilot’s life. Instruments 


played key roles in developing and safety-checking ejection systems. 


by John K. Stotz, Jr. 
(Member of ISA) 
Assistant Head, Instrumentation Departmeni 
Grumman Aircraft Engineering Corporation 


Bethpage, Long Island, N. Y. 





ON AUGUST 28th 1957, the Naval Air Test Center, 
Patuxent River, Maryland, witnessed the first ground- 
level ejection from a speeding jet fighter plane of a 
live human being. RAF Flight Officer Sidney Hughes 
was successfully ejected from a Grumman F9F-8T air- 
craft. But before this “live” demonstration dared to be 
undertaken, there was an exhaustive test program, using 
anthropomorphic dummies, to guarantee perfect per- 
formance of the escape system used. These tests em- 
ployed an interesting variety of instrumentation tech- 
niques operating under unusually severe environments. 

The purpose of these tests was to demonstrate that 
aircraft crew members could be ejected from the air- 
craft over its complete operating range of speed and 
altitude, and survive the experience with little or no 
injury. Three major questions had to be answered: 


1. Does the escape system get the man out of the air- 
craft and to a position where his parachute can func- 
tion properly? 

2. Are the loads imposed on the man during ejection 
and landing within human tolerances*? 





*Flight Test Evaluation of the Martin-Baker Ejection Seat in the 
FoF-8T Aircraft.”” Grumman Aircraft Engineering Corporation 
Report No. 3049.1, dated February 6, 1958. 


Figure 2. A steel and rubber “anthropomorph" 
(dummy) seated in a Martin-Baker ejection seat. 
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Figure 3. These instruments and telemeter in its 
chest cavity transmit to ground recorders the phys- 
ical loads imposed on the dummy during ejection. 


3. Are the various functions performed by the seat 
and its accessories carried out properly? 

The instruments used in these tests can be divided 
into three groups: 

1. instruments carried in the anthropomorphic dum- 
my 

2. those carried in the aircraft 

3. ground instrumentation 


Anthropomorphic Dummy Instrumentation 


The instruments carried in the dummy were primari- 
ly to record the physical loads imposed on the dummy. 
(Figures 2 and 3). The quantities measured and the 
possible range of the measurements were: 


1. rate of pitch +770° /sec 
2. center-of-gravity 
normal acceleration +50g 
3. center-of-gravity 
drag acceleration +50g 
4. head normal acceleration +50g 


5. pitching acceleration +300 radians/sec* 

6. wind blast pressure 15 to 25 psia 

Use of telemetering to transmit and record the meas- 
urements was almost mandatory in view of violent loads 
to which the equipment would be subjected and the 
fact that the information was to be gathered from a 
rather small, free body, in space. Accordingly a small, 
rugged, six-channel telemeter system (Figure 4) was 
designed, fabricated and installed in the chest cavity of 
the dummy. Since all the transducers were to be of the 
strain-gage type, strain-gage oscillators were used. They 
operated on standard IRIG channels between 3.9 and 
22 kc. Their mixed output modulated a transmitter 
operating in the 220-megacycle band with a power of 
approximately 2 watts. The antenna used was essen- 
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Figure 4. Telemeter package installed in dummy. 


tially a folded dipole draped around the chest and 
shoulders of the dumy. The optimum antenna configura- 
tion was determined experimentally. Provisions were 
made in the package for making a resistance calibra- 
tion on all channels immediately before ejection. 
Power was supplied to the dummy from two sources: 
For the actual ejection it was furnished by two 28-volkt, 
silver-nitrate batteries carried in a belt about the dum- 
my'’s waist (Figure 5). These batteries were activated 
immediately before flight. Their capacity was limited, 
being able to supply the instrumentation system for 
about six minutes. For ground checkout and inflight 
operation up to the final run, power was supplied by 


Figure 5. Instruments, telemeter package and batt- 
ery belt (top) installed in dummy. 
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Figure 6. Main parachute, opened by a pilot chute, 
brings pilot to earth unharmed. Note seat sepa- 
rating _ Son pilot. 


the standard aircraft d-c system. Prior to the actual 
run, the pilot would switch from aircraft power to 
dummy battery power. 


Our decision to use strain-gage transducers was based 
on many years of successful operation of this device. 
Since the duration of the test was very short, we felt 
the poor long-term stability of the strain-gage oscil- 
lators could be tolerated. Due to space and weight re- 
strictions, the use of d-c amplifiers and voltage-con- 
trolled oscillators could not be considered. However, 
recent advances in the design of these devices would 
allow their use at the present time. 


The major lesson we learned is the need for exten- 
sive bonding and shielding of the dummy. The basic 
skeleton of the dummy is made of steel and his joints 
are free to move. The resistance across these joints 
varies in a completely random manner. This means 
that the dummy skeleton, which is acting as a counter- 
poise for the telemeter antenna, is constantly changing 
its characteristics, thereby introducing noise into the 
system unless it is properly bonded. In addition, all 
transducets must be properly shielded to prevent RF 
from getting back into the system. 


Careful attention to the detailed design of the tele- 
meter package produced a unit which successfully with- 
stood the rigors of the test. The maximum load factor 
to which it was subjected was approximately 25g. Pitch- 
ing velocities in the 600 to 700°/sec range were en- 
countered. In spite of this, it was possible to use the 
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same package for seven ejections with only minor re- 
pairs. The results obtained with this installation were 
very satisfactory. 


Aircraft Instrumentation 


The measurements taken on the aircraft itself were 
recorded on three different media: 


1. an oscillograph 
2. photopanel 
3. high-speed cameras photographing the dummy 
from various positions 
The quantities recorded on the oscillograph and the 
range of the transducers used were: 


. catapult tube normal acceleration’ +50g 
seat position: 10-turn potentiometer actuated by 
cable attached to seat 


Transducers for measurements made on the seat prop- 
er were connected to the oscillograph with a cable 
which disconnected at the time of seat separation. 

The information obtained from these measurements 
was used to analyze the ballastic performance of the 
ejection system. Seat end velocities were determined 
and an energy analysis was performed on the catapult 
gun. 

The photopanel was used to record the overall test 
conditions and to correlate the actions of the other re- 
cording media. Quantities measured included airspeed, 
altitude, angle of attack, outside air temperature, time 
and various correlation lights. 

The detailed study of the motions of the seat as it 
was ejected from the aircraft was based mainly on pho- 
tographic instrumentation. Four cameras were mounted 
on the aircraft itself (Figure 7) in addition to exten- 
sive ground-camera coverage described later. 

A Fairchild “HS-100” 16mm camera was mounted on 
the left wing-tip. It was operated at 1000 frames/second 
and was positioned to record the first 8 to 10 feet of 
seat travel. The right wing-tip camera was a Traid 500 
16mm camera operated at 200 frames per second. Its 
field of view covered the seat as it left the cockpit and 
passed aft over the tail of the aircraft. A second Traid 
500 was mounted on the nose of the aircraft looking aft. 
The third Traid 500 was mounted on the cockpit floor, 
at the dummy’s feet, and was positioned to take a bot- 
tom view of the seat as it left the aircraft. These cam- 
eras were extremely valuable in assessing the rolling, 
yawing, and pitching motions of the seat and dummy, 
and in detecting any malfunctions of the seat mechan- 
ism during the critical stage of operation from the air- 
craft. 


1. airplane C.G. normal acceleration +10g 

2. seat frame acceleration +50g 

3. catapult tube pressure 2000 psi 
4. catapult tube separation point break wire 
5 

6. 


Ground Instrumentation 

With the exception of the telemeter ground station, 
the ground instrumentation used in these tests also 
was photographic. 
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Figure 7. Location of 
photo recording equip- 
ment and instruments 
on the Grumman F9F- 
8T fighter plane. 
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Primary coverage was provided by six Traid 200 
cameras (Figure 8). They were located at 200-foot in- 
tervals along a line parallel to the test vehicle. For 
ground-level ejections, they were on normal tripods; 
while for flight ejections, they were on 30-foot towers. 
All operated at 200 frames per second and were 
equipped with wide-angle lenses, so that fields of view 
were overlapping at the flight path. 

To provide reference distances for data reduction 
purposes, a line of 13 numbered placards spaced at 
100-foot intervals was erected parallel to the path of 
the test vehicle, and photographed. Time correlation 
between the cameras was obtained by simultaneously 
firing flash bulbs located in 6 of the 13 placards. The 
bulbs were set off after the cameras were started, im- 
mediately prior to the ejection. In addition, a flash 
bulb was fitted to the underside of the test aircraft, 
which was fired at the same time the seat was fired. 

The other major photographic coverage was with a 
Model IV Fairchild Flight Analyser. It was positioned 
so that its field of view covered the entire test area 
(Figure 8). The complete trajectory of the dummy was 


recorded on a series of sequential strip photographs 
on a single negative (Figure 1). The Fairchild Flight 
Analyser has its own timing device for correlation pur- 
poses. 

The major data obtained from the ground motion- 
picture coverage pertained to the timing of the various 
events in the ejection sequence. The exact time of oc- 
currence of events such as the firing of the drogue gun, 
drogue-chute deployment, main-chute deployment, etc., 
was computed. In addition, the vertical velocity at im- 
pact was computed from these data. 

The Fairchild analyzer data were used to compute the 
trajectory of the seat and dummy combination in order 
to demonstrate satisfactory tail clearance. In addition, 
since it was an extremely graphic illustration of the 
entire trajectory, it was very valuable in correlating 
the records from the various other recording media 
and often served as final tabulation for all the data for 
a given shot. 


Excerpt from paper 49-59, “Two Cases of Difficult Flight Test 
Instrumentation Applications,” 14th ISA Conference-Exhibit, Chicago, 
Illinois, Sept. 20-25, 1959. 
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Instrumentation Sparks 


Europe's Industrial Boom 


WHILE SHARPLY stepped-up competition from 
European sources to many American industrial products 
is already well reported, especially in connection with 
wage-price spiral inflation, the reasons for this new 
competitiveness are not nearly so well understood. Time 
was when the US, by its superior mass-production and 
automation techniques, could easily meet, pricewise and 
qualitywise, the products of lower-labor-cost countries. 


Of tremendous importance to every indus- 
trial sales manager and executive is this fact: 
the rapid adoption of these same automation 
methods by lower-wage-scale nations takes 
away, once and for all, the automation superi- 
ority we enjoyed for so long. 


Thus, the basic reason behind Europe's sharply in- 
creased competition to US goods, is their sharply in- 
creased use of instrumentation and automation. And 
in many cases, especially in Europe and the USSR, the 
automation being installed is better than ours, being of 
the very latest design. 


European Instrumentation Compared 


In his penetrating Keynote address to the opening 
session of last September's ISA Conference in Chicago, 
Professor C.J.D.M. Verhagen of Delft University, Hol- 
land, reported many fascinating facts which explain 
what is happening. Said he: “In many respects, Western 
Europe is not a unity at all. There are great differences 
as to nation, language, economic situation, technical 
progressiveness, level of instrumentation, etc.” There- 
fore, he warns, it is difficult to estimate mean levels 
and trends. But from “one-man’s limited experience,” 
Verhagen compares Europe to the US, instrumentwise. 
1. “Our wages are relatively low. This low cost labor 

does not stimulate extensive use of complicated auto- 
matic control. Often, simple controllers, needing 
little human supervision, suffice. Because some in- 
struments are very expensive, many users build their 
own—even computers!” 

2. “Often our production quantities are small, because 
we work for a small home market; moreover, our 
people do not like standardization.” In one European 
country 800 different model TV sets are offered! 
Thus, European assembly lines must be extremely 
flexible — if economically practical at all. And Amer- 
icans long ago learned that production flexibility 
greatly increases the cost and complexity of process 
automation. 


3. “I think there is some difference in mentality re- 
garding automation between the US and some indus- 
tries in several European countries.” To back up his 
opinion, Verhagen quoted an English magazine on 
problems in their textile industry: “The majority of 
industry leaders showed more interest in trade agree- 
ments to control competition than in technical econ- 
omies to meet it!” Leaders of small industries fre- 
quently are more “trade minded” than “production 
minded.” 


“One could mention many things which were im- 
vented in Europe — penicillin, gas chromatography, 
transfer machines, printed circuits — but which got 
development, field testing, and ambitious application 
in your country.” 

4. “World War II greatly retarded technical develop- 
ments in Western Europe, while in the US it fan- 
tastically stimulated scientific growth.” Not until 
some years after the War could Europeans give full 
attention to instrumentation. 


As Prof. Verhagen sees it: “England was the lead- 
ing country at that time: the first, and very good, 
European automatic control conference was held there 
in Cranfield in 1951.” 


“In Germany, it took some years longer before re- 
search and industry could start again in their old 
tradition. About 1953, a definite restart was made, 
and instrumentation now is growing fast indeed.” To 
illustrate this point, Verhagen gave these rough data, 
adding: “Rough data are better than no data.” Since 
1953, German instrumentation has increased about 
30% each year over the preceding year; while, in the 
US, the annual increase has averaged about 12%. He 
thinks German petroleum automation is about on a 
par with ours, while German steel industry instru- 
mentation is perhaps a little ahead. 


5. Believes Verhagen: Another reason for the US auto- 
mation lead is that American industry has taken tre- 
mendous advantage, despite its classified nature, of 
military and space research. But, “Most of us in 
Europe lack this military or space injection, or get 
it late.” 

For these above reasons, then, European instrumenta- 
tion has lagged that in the US. The key reason seems 
to have been the small production quantities dictated 
by the limited consumption available within each na- 
tion's home markets. 
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ECM Opens Europe to Mass Production 


However, Prof. Verhagen holds that there is today 
a vital new element in the Eurspean instrument picture 
—the recently established Ewropean Common Market. 
Said he: “We hope that by means of the European 
common market, our industries are going to have access 
to a larger territory; therefore mass production, automa- 
tion and lower production-costs necessary to enable us 
to compete in the world market, will be possible. Large- 
scale co-operation, national and international, between 
European manufacturers, especially imstrument manu- 
facturers, will be required, so they can coordinate de- 
velopment, standardization, sales and maintenance fa- 
cilities, etc. This is a bitter pill for the individualistic 
instrument manufacturer!” 


“A few hopeful facts in this field are becoming evi- 
dent just now; e.g. two British compute: firms created 
a large-size company, and hope to have the resources 
to compete in amy market; two German firms devel- 
oped am automatic potentiometric recorder together, 


which has a good chance. An exponential increase in 
this type of co-operation will be necessary in the future, 
but much psychological resistance remains.” 


How European Instrumentation Differs 


Verhagen discussed broadly some differences between 
the European way of instrumentation and that in Amer- 
ica. 


1. “In some of our countries, the addition of feed for- 
ward in connection to feedback control is very pop- 
ular. A signal is derived from the main disturbances, 
or from the input in the case of program control or 
a servo, and this signal, often after some kind of 
processing, is fed into the closed lo@p. By this pro- 
cedure, the system error can be kept smaller and the 
controller simpler, although it’ is necessary to know 
something about the nature of the system and the 
errors. Of course this principle is well known, to- 
gether with its advantages and disadvantages. Only 





Computer 
Controls 
Billet 


Cut-up 


A FINE EXAMPLE of advanced European steel- 
mill instrumentation is this computer-controlled 
steel-billet cutting line. 

Problem: Steel in this plant is largely made to order. 
Hence customers can specify exact lengths; or they 
can specify maximum and minimum lengths, and 
be willing to take any billet within these limits; or 
they can specify maximums and minimums, but re- 
quire cuts between these limits to be at increments 
of say 2.5 ft. Statistical allowances must be made, 
too, for the cutting spread at each saw or shear. Ob- 
jective is to control billet cutting so as to minimize 
waste — far too complex a problem for manual es- 
timation: 

Solution: An Elliott Brothers (London) 609 com- 
puter, plus ingenious sensing and readout devices, 
continuously calculates this complex problem in less 
than one second. Billet lengths up to 450 ft are 








measured by magnetic-pulse counting of mill-shaft 
rotatiton on the final pass through the finishing mill. 
Photocell detection of billet passage over a known 
length calibrates the computer in pulses per foot, 
thus compensating for slip and roller wear. The 
computer does three jobs: 1. calculates optimum 
cutting lengths; 2. displays these to operator; 3. prints 
out records for stock control, production control and 
accounting. 

At present, information from the computer is 
fed to digital displays at the saw and billet-stop 
stations, and the machines are brought to the indi- 
cated positions under manual control. Later, this 
operation also will be fully automated. 

lf this computer control can effect even a 1% 
reduction in waste, the estimated annual saving will 
exceed 100,000 English pounds, and even greater 
savings are expected. 
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some months ago, Control Engineering published a 
paper on this subject, (May, 1959, p. 136); perhaps 
it is symptomatic, however, that this paper was writ- 
ten by an Englishman, who stated that, around 1934, 
probably the first recorded application of the prin- 
ciple was made by a British Admiralty establish- 
ment.” 


“In Europe, it is sometimes economically justified, 
indeed, to spend more, relatively-cheap time in analyz- 
ing the system, adding feed-forward control, and se- 
lecting a simple controller, in order to avoid more ex- 
pensive controllers. The love of inexpensive instru- 
ments also is demonstrated by the many chopper-bar 
recorders still in use, especially in Germany.” 


. On the other hand, claimed Verhagen: “We use 


relatively many quality measuring instruments, for 
instance gas analyzers. In all likelihood, this coincides 
with the relatively high price of our raw materials. 
So, for accounting reasons, it is worthwhile for us 
to inscall expensive instruments. However, these 
analyzers are not yet used for control purposes.” 


. An interesting sidelight on the ancient pneumatic- 


vs.-electric-vs.-hydraulic controversy was brought out 
by Prof. Verhagen. “I got the impression that there 
are many differences between countries, determined 
by such accidental causes as the experience of the 
firm or the organization who developed the first 
system. For instance, I learned that in the US many 
boiler houses were pneumatically controlled, while 
in Germany the Aydraulic control predominated.” 


A 1955 German inquiry, quoted by Verhagen, gives 
interesting data on existing control systems and ex- 
pected future trends in five major industries: power, 
paper, sugar, chemical and steel. The percentages of 
instruments now installed (1955) and expected in 
these five industries are given in the above table. 


“But,” said Verhagen, “when we limit these data to 
the chemical industry (table above) we get a dif- 
ferent view.” So their chemical industry still prefers 
pneumatic controllers because they are explosion- 
proof, reliable and simple; but many answers to the 
inquiry expressed a preference for electric controllers, 
if a low cost explosion-proof electric system should 
exist. “In the field of electric controllers and the 
hybrid ones, many European developments exist. Sad 
to say, in Europe, too, there is no standardization yet 
on the outputs of electric controllers and transmit- 
ters. 


. “Digital on-line data-processing for production or 


research, draws much attention, at least in our dis- 


nicians causes great difficulty in many countries. 
However, everywhere courses now are being devised 
and new chairs at technologic universities founded. 
For example, in my country last year, four colleagues 
were appointed professor of measurement and con- 
trol. However here too, it will be some years before 
the needs of industry can be satisfied.” 


Unique New Instrumentation in Europe 


From his broad personal knowledge of the latest 
European instrument developments, Professor Verhagen 
described several which in his opinion are unique. Cap- 
sule treatments of these new instruments follow. 


1. Measuring Systems. 


An instrument field still badly in need of develop- 
ment is that for producing information about di- 
mensions, shapes, colors, composition, quality, etc. 
Here, one has to use specific measuring instruments. 
Verhagen believes that these more specific instru- 
ments, that take so much research and development 
time, are preferred by European instrument tech- 
nologists. He quotes some examples: 


a. A Swedish instrument maker has developed a 
robust torque-gage without sliprings for heavy 
shafts, such as in mills, ships, pulp grinders, bor- 
ing devices, etc. The change in permeability of 
the shaft at 45° to the axis is used as a measure 
of torque. 


b. The sound quality of radio sets at present often 
must be manually checked, even when the pro- 
duction is highly automatized. The Belgians have 
developed an automatic meascting system to test 
loud speakers, and to reject them when they are 
out of specification. 


c. Coal separation plants in my country continu- 
ously measure, by means of X-rays, the ash and 
stone percentages of coal after washings. 


d. A new instrument permits coal mines to measure 
the dimensions and position of the shaft with 
great accuracy, hundreds of meters below the sur- 
face, under an environment of stones, clay and 
sludge. Differential transformers, transistors, etc. 
are used in the transmitters. 


e. A German physician has made a small probe 
containing pH and pressure cells, with a high- 
frequency transmitter and power supply to tele- 
emeter the stomach and intestinal canal conditions. 


f. In Holland, we are developing an automatic 
lathe in which the diameter of the workpiece, 
measured continuously, is used in the servo-feed- 
back loop of the cutting-tool transport. 
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g. A French “Electronic Micro-Probe” permits 
metallurgical exploration of the structure of alloys 
by volumetric analysis of only a cubic micron of 
the sample. 


2. Control Devices and Automation. 


a. France has developed a new, small semi-con- 
ductor “the Tecnetron,” with very favorable char- 
acteristics as compared to the transistor. 

b. The “Digitape” from England stores digital 
information cheaper than punch tape or magnetic 
tape. An electrical current representing tie bits 
of information; vaporizes metal from thin metallic 
film. The resultant transparent spot is read by 
photocells. 

c. Holland has developed a flow-ratio control- 
ler for in-line blending, using an electronic com- 
parator, analog and digital techniques, and pro- 
viding a system said to be superior on important 
points to all others. 

d. An ingenious new electro-pneumatic PID con- 
troller from France uses on-off techniques in its 
amplifier, to combine the favorable characteristics 








A SECOND SPLENDID example of advanced 
European instrumentation is the new production data 
control system at the Poissy, France, SIMCA plant. 


Problem: Combinations of 32 different body colors 
and 65 kinds of interior trims and accessories are 
prodr-..". Problem is to order out right body, get 
it painied right colors, deliver it, together with cor- 
rect trim, accessories, motor, tire brand, and domes- 
tic or export electrical system, to assembly at the 
right time. 


Solution: Customer's order specifications are con- 
verted co punched cards and fed into data handler. 
First computation determines production rate for 
uniform workload at all hours and through all shifts. 


Figure |. Position of keys on consoles of this 
central dispatch room determine sequence and 
timing of bodies and accessories throughout 
5!/.-mile conveyor system. Proper time delays 
are automatically introduced so all items arrive 
where needed at the correct time. 
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of electric and pneumatic systems in an elegant 
manner. 


e. A British drug firm records sequence control 
on magnetic tape at its headquarters, then ships 
secondary tapes around the world to control man- 
ufacturing at its overseas plants. 


Toward One Instrumentation World 


In his concluding remarks, Professor Verhagen said: 
“The free exchange of ideas, knowledge, papers and 
scientists all over the world will diminish the differ- 
ences and disagreements between the nations. The tech- 
nical journals of your country, such societies as ISA 
with their symposium and proceedings, the firms that 
send catalogues and experts to Europe, made it possi- 
ble, after the terrible disorganization of the war, for us 
to come in touch with your progress in instrumentation. 
This has done a great deal to stimulate our work and 
research in this field. I think this ISA congress on 
“World Progress in Instrumentation” is a new landmark 
in instrumentation history. I hope it will contribuce a 
little to the unity of the world.” 





These data are transmitted to Teletype centers ( Fig- 
ure 2) in several plant departments: body assembly, 
painting, trim and chassis, etc. Later calculations 
provide detailed specs and production schedules to 
each department, in turn, as the particular custo- 
mer’s order proceeds through the plant. 

The entire 5-1/2 miles of overhead conveyor are 
literally under finger-tip control of the central dis- 
patcher (Figure 1). If his graphic panel shows any- 
thing wrong, the dispatcher can instantly signal or 
phone all depastmenrs, plus electricians, mechanics 
or even chemists, to get things back in order in 
minimum time. 


Figure 2. This paint shop Teletyper prints out 
full specs on body and color, plus production 
schedules, as calculated by the central data- 
handling office. 

































Industrial Design 


The 20th Century breakaway 
from ornamental to functional 
beauty is reflected in the design 
of the instruments on _ these 
pages, all of which won indus- 
trial design awards at the 1959 


WESCON Show. The selections 
were made on the basis of vis- 
ual clarity of function, ease and 
safety of operation and appro- 
priateness of appearance. Prod- 
ucts from 13 firms won 18 


For more information on these products, 
circle the inquiry card number shown. 


awards — 7 Awards of Excel- 
lence and 11 Awards of Merit. 
The five judges were members 
of the Industrial Designers’ In- 
stitute and the American Soci- 
ety of Industrial Designers. 





1. LIBRASCOPE, INC. 


Libratrol-500. Computerized control 
system developed around a rapid- 
response, general-purpose digital 
computer accommodates a full range 
of process control. 


AWARD OF MERIT. Designers, 

Zierhut and Associates; Design Di- 

rector, Kenneth J. Slee; Project En- 

gineering Supervisor, J. T. Ator. 
CIRCLE 601 


2. THE DIGITRAN COMPANY 

Digiswitch, Series 7300. Modular in- 
line panel switch; finger controlled, 
it provides for 10-position, single- 
pole, binary coded decimal 1, 2, 4, 
8 and Octal 0, 1, 2, 4 coded outputs. 
AWARD OF EXCELLENCE. De- 
signers, Jim Powell, Consultant, H. 
D. Wright and Jack Reitzelil; Design 
Director, J. Powell; Project Engi- 
neering Supervisor, J. Reitzell. 

CIRCLE 602 






































a1) 


® -_ 





































3. CANNON ELECTRIC CO. 

XLR Audio/Electronic Connector. 
Series includes 12 styles of wall- 
and box-mounted receptacles; de 
sign features eliminate electro-me- 
chanical “noise”; serrated finger 
grips; adjustable cable clamps. 


AWARD OF EXCELLENCE. De- 


signers, Sam Arson and Carlos 
Beeck; Design Director, Sam Arson; 
Project Engineering Supervisor, 
Hector A. Kock. CIRCLE 603 


4. HEWLETT-PACKARD CO. 

Clip-on DC Current Probe—Model 
428 A-21A. Pen-sized probe clips 
around a wire without interrupting 
circuit. Current is then read direct- 
ly on wmilliammeter, eliminating 
need to break and resolder leads; 
does not load the circuit under test. 
AWARD OF EXCELLENCE. De- 
signer, Thomas C. Lauhon; Design 
Director, C. J. Clement, Jr.; Project 
Engineering Supervisor, George S. 
Kan. CIRCLE 604 


5. AMPEX CORPORATION 
VR-1000B Ampex Videotape Tele- 
vision Recorder. Has a frequency 
response that is uniform within +2 
db from 20 cycles to 3.6 megacycles. 
Mounted in a single head, 4 record 
heads perform 960 sweeps trans- 
verse to the tape each second. 
AWARD OF MERIT. Designers, 
Melvin Best Associates and Ampex 
Staff Designers James Hackney and 
Roger L. Wilder; Design Director, 
Harold W. Lindsay; Project Engi- 
neering Supervisor, Charles E. An- 
derson. 

FR-300 Digital Tape Handler (not 
shown). “On-line” tape handler for 
input/output or’ internal memory 
use with high speed digital compu- 
ters. 

AWARD OF EXCELLENCE. De- 
signer, Frank T. Walsh; Design Di- 
rector, F. T. Walsh; Project Engi- 
neering Supervisor, Robert Brum- 
baugh. 

FR-400 Digital Tape Recorder (not 
shown). Dual-speed, digital read/ 
write tape handler for on-line aux- 
iliary application. 

AWARD OF MERIT. Designer, Rich- 
ard L. Ketcham; Design Director, 
F. T. Walsh; Project Engineering 
Supervisor,-Robert Brumbaugh. 
AR-200 Airborne Magnetic Tape Re- 
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corder (not shown). Miniature air- 
borne recorder for complete flight 
data acquisition. 

AWARD OF MERIT. Designers, F. 
T. Walsh and G. A. Smith; Design 
Director, F. T. Walsh; Project Engi- 
neering Supervisor, J. K. Willis. 

CIRCLE 605 


6 ELECTRONIC ASSOCIATES 
PACE TR-10 Analog Computer. 
Desk size analog computer, accurate 
to 0.1%, solves 95% of the routine 
mathematical operations in normal 
design calculations. 
AWARD OF MERIT. Designer, 
James Patmore; Design Director, 
John Bruce; Project Engineering Su- 
pervisor, James Patmore. 
Variplotter — Model 1100E — Table- 
top (not shown). X-Y recorder com- 
bines in one portable package all 
facilities required for rapid, accu- 
rate and graphic recording of d-c 
form data. 
AWARD OF MERIT. Designer, 
James Patmore; Design Director, 
Raymond Spilman; Project Engi- 
neering Supervisor, James Patmore. 
CIRCLE 606 


7. SANTA ANITA ENGINEERING 
Electropak. Individualized standard 
cabinets have rich contein porary ex- 
teriors enclosing versatile, rugged 
basic frames in baked enamel. 


AWARD OF EXCELLENCE. De- 
signers, Jim Powell Industrial De- 
signers; Design Director, Bernard 
Caminker; Project Engineering Su- 
pervisor, Kent Felker. CIRCLE 607 


8. TALLY REGISTER CORP. 

60 Cycle Pulser. Fixed duration, 60 
cycle or manual step pulse source 
incorporates a potentiometer for ad- 
justing line voltages to a mercury 
relay which serves as a squaring de- 
vice. 

AWARD OF MERIT. Designer, W. 
C. Vaughn; Design Director, W. C. 
Vaughn; Project Engineering Super- 
visor, James Palmer. CIRCLE 608 


9. VOLTRON PRODUCTS 

Portable Wattmeter PW-3. For re- 
fined, low power measurements of 
gyros, synchros and servomotors. 
Taut band suspension eliminates 
static friction and delicacy of con- 
ventional jewels and pivots. 

AWARD OF MERIT. Designer, Tor 
Petterson; Design Director, Tor Pet- 
terson; Project Engineering Super- 
visor, Herbert Galman. ¢crRcLeE 609 


10. AUTONETICS 

RECOMP (Digital Computer). Gen- 
eral purpose, all-transistor, single- 
address digital computer; rotary 
magnetic disk memory contains 4080 
40-bit words. 

AWARD OF MERIT. Designer, R. E. 
Davis; Design Director, D. J. Vin- 
cent; Project Engineering Supervi- 
sor, H. R. Brown. CIRCLE 610 
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11. ELECTRONIC RESEARCH 
ELIN Precision Power Oscillator 
DK-102. Convertible cabinet/rack 
precision power oscillator makes al- 
most instantaneous adjustment to 
line voltage variations; virtually 
“Zero” output impedance. 

AWARD OF EXCELLENCE. De- 
signer, Matt Jacobson (Jaycraft 
Co.); Design Director, Matt Jacob- 
son; Project Engineering Supervisor, 
Matt Jacobson. CIRCLE 611 


12. GENERAL ELECTRIC 

Airborne UHF Kilowatt Transmit- 
ter. Instrumentation is so arranged 
that related functions are isolated 
from other functions both by spac- 
ing and division lines; hardware not 
directly related to information trans- 
fer is eliminated from panel. 


AWARD OF MERIT. Designers, R. 
Robb, N. Vogt; Design Director, 





George Beck; Project Engineering 
Supervisor, George Baldwin. 

GE Sight Amplifier Test Set 535 
219G1 (not shown). Portion of the 
ground support equipment for Re- 
public’s F-105 supersonic fighter- 
bomber. 


AWARD OF MERIT. Designers, J 
Wilson, J. Gaska; Design Director, 
George Beck; Project Engineering 
Supervisor, Wells Burton 

CIRCLE 612 


. INTERNATIONAL TELEPHONE 


AND TELEGRAPH 

Closed Circuit Television Camera 

CM-30 Series (not shown) 

AWARD OF EXCELLENCE. De- 

signers, James Lee, Channing Gilson 

and William Brewer; Design Direc- 

tor, Charles Aker; Project Engineer- 

ing Supervisor, Raymond Hanson. 
CIRCLE 613 
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Program Preview 





A skyline view 

of Humble Oil's 
Baytown Refinery— 
one of the plant 
tours at the 

Houston ISA 
Conference 

and Exhibit. 


HOUSTON CONFERENCE & EXHIBIT 


ISA’s First Winter Conference and Exhibit in Houston, February 1-4, will 


feature 72 technical papers and 200 exhibits of latest instrument hard- 


ware. The conference theme is 


CAN INSTRUMENTATION BE JUSTIFIED? 


The expanding industrial Southwest will be the scene 
of ISA’s first Winter Instrument-Automation Confer- 
ence and Exhibit in Houston, Texas, during February 
1, 2, 3 and 4. This full scale national conference ar.d 
exhibit offers an opportunity for managers, engineers, 
researchers, scientists, educators and technicians to hear 
top-flight technical papers in every major area of in- 
strumentation and control; to see the latest hardware 
on exhibit by leading manufacturers; and to “talk shop” 
with people who have common problems. 

J. O. Gracey, Union Carbide Chemicals Co., Texas 
City, Texas, is Conference Program Coordinator. 

Three eminent authorities will present their views 
on industrial instrumentation at the Keynote Session 
on Monday, February 1 at 10:00 am. The topics are: 
How will industrial instrumentation fit into future plant 
design? — What is the state-of-the-art in process com- 
puter control? —How does automation actually relate 
to labor and productivity? 


ANALYSIS INSTRUMENTATION 


Gas chromatography takes the spotlight in the four 
sessions scheduled on analysis instrumentation. The 
American Chemical Society, as a cooperating society in 
the Houston Conference, is sponsoring two of the four 
sessions. Dr. R. F. Wall of Monsanto Chemical Co., 
Texas City, is ISA Program Chairman, and Dr. Sher- 
man Kottle of Dow Chemical Co., Freeport, is ACS 
Program Chairman. Sessions are scheduled for Monday 
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“Process Control in the Electronic Era”’ 


at 2:30 pm, Tuesday at 9:30 am, Wednesday at 9:30 am; 
and Thursday at 9:30 am. Papers to be presented in- 
clude: 

A New and Versatile Gas Chromatograph for the Research 


Laboratory; J. M. Klaasse and W. Hampton, American Instru- 
ment Company. 


Laboratory Gas Chromatography with Golay Columns and 
Flame Ionization Detectors; Richard B. Condon and Philip 
R. Schally, Perkin-Elmer. 


Automatic Fractionator Control with High Speed Chromatog- 
raphy; R. E. Wightman, F. W. Karasek and M. M. Fourroux, 
Phillips Petroleum Co. 


Application of Ultrasonic Viscosimeter to Polymer Processes; 
T. B. McAveeney and A. W. Wotring, Monsanto Chemical Co. 


Use of Beta Ray Detector with Conventional Gas Chromat 
raphy Columns; F. D. Martin, Dow Chemical Company. (A ) 
A Colorimeter Application (tentative); H. A. Randle, Dow 
Chemical. (ACS) 


Theory of Radiation as Applied to Density Analyses; Charles 
O. Badgett, Industrial Nucleonics Corp. 


CHEMICAL & PETROLEUM 


This Division of ISA is programing two sessions fea- 
turing two outstanding papers on computer control. 
Sessions are scheduled for Monday at 2:30 pm and 
Tuesday at 9:30 am. Louis Gess, Minneapolis-Honey- 
well, Philadelphia, is Program Chairman. Papers to be 
presented ere: 

Hinsdale High School Computer Project; David M. Boyd, Jr., 

Universal Oil Products. 


Capacity Compressor Control; Mr. Hagler, Linde Air Products. 
Multiple Loop Control Systems; Charles Mamzik, Moore Prod- 
ucts. 


Computing Control for Catalytic Refo’ : Robert Silva, The 
Foxboro Co.; and R. W. Sonnenfeldt, RCA Camden. 
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Application of Electronic Controls; P. H. Drinker, The Fox- 
boro Co. 

Experiences with Electronic Controls; J. T. Teed, Minneapolis- 
Honeywell. 


DATA HANDLING AND COMPUTERS 


A single session on data handling and computation 
is scheduled for Thursday at 9:30 am. Dr. Sidney Kauf- 
man of Shell Development Co., Houston, is program 
chairman. Two of the three outstanding papers to be 
presented cover the design of a data handling system 
as an integral part of an automatic control system with 
proper form and speed of data; and numerical examples 
from a successful digital computer control system. The 
three papers are: 


Data 
Industrial 


ing Unit; James 


Digital 
W. Lanes, ee Shenae "Ramo- oldridee 't Products Co. 


a = Volumes; James P. Anthony, Jr., Texas Instru- 


ments, In 


FEEDBACK CONTROL 


This session is scheduled for Tuesday at 9:30 am. 
Dr. R. J. Fanning of Continental Oil Co. has scheduled 
three excellent papers on process control. One paper 
“describes performance of starting-up a batch process 
with three mode control for two capacities plus dead 
time. A second paper formulates the model for a com- 
plex process, and the third paper predicts controller 


settings with a digital computer program. 


Prediction of Controller Settings for a Generalized Process 
Control Loop; L. R. Freeman and R. L. Owen, Phillips Petrole- 


um Co. 
On the Model Formulation and 


Institute. 


A New Method of Startup for the Batch Industries: R. L. 


Farrenkopf, Minneapolis-Honeywell. 


MAINTENANCE MANAGEMENT WORKSHOP 


This workshop proved so popular and interesting at 
the Chicago Conference, that the same type program is 
scheduled for the Houston Conference. Topics include 
personnel selection, labor relations, training personnel, 


and equipment reliability. Program Chairman is N. L. 
Isenhour, Union Carbide Nuclear Co., Oak Ridge. Pa- 
pers to be presented at the Tuesday 9:30 am session are: 


Selection 


and Training of Personnel; M. H. Van- 
Manen, Union Carbide Chemicals. 


Maintenance 
Chemical Co. 


The diagram at right is a mathematical 
model of the Universal Oil Products Plat- 
former, subject of a paper on ‘“‘Digital 
Computer Control of a Catalytic Reform- 
ing Unit” to be presented by James W. 
Lane of Thompson-Ramo-Wooldridge 
Products Company at the Data Handling 
and Computation technical session. By 
constructing mathematical relationships to 
represent a typical reforming unit, this 
paper presents a detailed description of a 
possible computer control system. Block 
diagrams, such as the one at right, and 
numerical examples will show how a com- 
puter can receive data from process in- 
struments, calculate optimum operating 
conditions, and take action through con- 
ventional lers to achieve 
process operating objectives. 


December, 1959, Vol. 6, No. 12 


Handling as Part of a System; Rex B. Grey, Southwestern 
vat oda Co. 


Control of a Complex Distrib- 
uted System; Dr. L. Lapidus, Princeton, and H. A. Deans, Rice 


Labor Relations; D. W. Richmond, Monsanto 








To Receive a Complimentary Registration Form 
and Conference Program, Turn to Page 73 
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Selection and Training of Maintenance Personnel; M. J. Lad- 
den, Stains -Honeywell. 


ment Reliability and Maintainability; W. E. Bloss, Gen- 
5 ectric Co. 


PHYSICAL & MECHANICAL MEASUREMENT 


This session scheduled for Tuesday at 9:30 features 
a variety of excellent papers by top researchers and 
scientists in the field of measurement. Topics range from 
strain gage errors, to torque measurement, to rock 
specimen stress measurement. Mills Dean III, David 
Taylor Model Basin, Washington, D.C., is program chair- 
man. 

Errors Caused by ST. Affects in Strain Gages; 


Jack Gunn, Lawrence Radiation Lab., University of California 
at Berkeley 


Experience with Strain Gages on Large Diameter Buried Pipe- 
Lines; George M. McClure, Battelle Memorial Institute. 


A Permanent To: e@ and Horsepower Meter for Permanent 
Installations on Shipboard; Meredith Wilson, David Taylor 
Model Basin. 


Design of Instrumentation for the Measurement of Time-De- 
pendent Strain in Stressed Rock Specimens; H. R. Hardy, Jr., 
Canadian Department of Mines and Technical Surveys 


The Application of Measurement Instrumentation to the De- 
termination of Stresses Encountered in Rocks Surrounding 
Underground Openings; A. N. May, Canadian Department of 
Mine and Technical Surveys 


SALES ENGINEERING WORKSHOP 


This Thursday 9:30 am session will be a panel dis- 
cussion on the subject “Specifying A Sales Engineer”. 
Participating will be Dr. Joseph L. Schweppe of the 
University of Houston, Mr. George Frye of Union Switch 
and Signal, and Mr. R. L. Patton of Gulf Oil Corpora- 
tion. The program chairman is J. R. Dale, Daystrom- 
Weston, Houston. 
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STANDARDS & PRACTICES 


This session will be of prime interest to the chemical 
and petroleum industry. Scheduled for Wednesday at 
9:30 am, the program includes a discussion of American 
Standards Association approach to standards, a review 
of the American Petroleum Institute Instrument Instal- 
lation Guide and a progress report on three ISA Rec- 
ommended Practices. Clint Bates of Humble Oil and 
Refining Co., Baytown, is program chairman. 

ASA Standards Philosophy: B. S. Liston, Diamond Alkali 

Corp. 

Report on API Guide for Installation of Refinery Instruments; 

R. R. Proctor, Pure Oil Co 


Standards and Practices Division Progress Report 


ISA RP1? — Instrumentation in Hazardous Locations; Willis 

Hickes, The Foxboro Co. ISA RP16 — Rotameters; S. Blech- 

man, Brooks Rotameter Co. ISA RP34— Pipeline Industry 
‘ Control Diegram; R. J. Osborne, Sinclair Pipeline Co. 


PIPELINE INSTRUMENTATION 


Program Chairman Max Nigh of Service Pipeline Co., 
Tulsa, indicated that six outstanding papers will be pre- 
sented in two sessions, Wednesday and Thursday at 
9:30 am. At the Wednesday session R. J. Osborne will 
disclose for the first time, dynamic performance figures 
for a liqu*d pipeline. This and other papers will be of 
particular interest to management, engineers, and op- 
erations personnel in the pipeline industry. Two of the 
six papers are: 

Evaluation of Electric Control Valve Performance in Pipeline 

Service; R. J. Osborne, Sinclair Pipeline Co. 


Dynamics of a Closed System Liquid Pipeline: R. E. Boyle, 
Service Pipe Line Company. 


ELECTRONICS SERVICE SEMINAR 


This is a “first” at ISA conferences. It is organized by 
the Electronics Instrumentation Division to aid users 
in getting better results from their electronic instru- 
ments. Carl R. Mahurin of Hewlett-Packard will con- 
duct the seminar. He will detail the highly organized 
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lative pal on to produce an optimum 
control decision, such systems may in- 
olve either a “‘learning’’ analytic phase 
or merely a best ‘“‘fixed criterion’’ mode 
of operation. 


methods for maintenance and repair of instruments as 
used by instrument manufacturers, and compare similar 
methods for the user. Session is scheduled for Thursday 
at 9:30 am. 


MANAGEMENT AND ECONOMICS 


Three papers are scheduled on the ever important 
topic of dollars and procedures of management. This 
session is scheduled for Monday at 2:30 pm. Program 
Chairman W. O. Webber of Humble Oil & Refining, 
Baytown, reports the following papers for presentation: 

a Maintenance Accounting System; E. A. Heckler, Chemstrand 

orp. 


Economics of Oscillations Reduction in Continuous Processes; 
John F. Pink, Southwestern Industrial Electronics 


a Paves Benefits of Instrument Systems; W. A. 
Crawford, . du Pont de Nemours & Co. 


SYSTEMS ENGINEERING — COMPUTER CONTROL 


If your company is thinking about, installing, or is 
now using process computer control, they must have 
a representative at this Wednesday session, starting 
time 9:30 am — it’s too good to miss. A full day is 
planned with five top-rated speakers in the morning, 
a luncheon where the conversation is strictly computer 
control, and an afternoon of questions by the audience 
and answers by a panel of experts. 


Morning papers will be presented by: 
A User's Viewpoint — What Problems Must be Faced in Plan- 
ning Computer Control Systems? Eric A. Weiss, Sun Oil Co. 


A Manufacturer's Viewpoint — H Do You Plan Cemputer 
Control Systems Which Require a a Mathematical Model? J. J. 
W. Brown, General Electric. 


A Manufacturer's Viewpoint— How Do You Plan Computer 
Control Svstew~ Which Do Not Require a Mathematical Model? 
Geoffrey Pos’ Gsensys Corp. 


An Educator's Viewpoint — Who Will Computer Control 

Systems? D. P. Eckman, Case Institute of Technology. 

Afternoon panel members are al: the above speakers 
plus’ Montgomery Phister, Jr., The Thompson-Ramo- 
Wooldridge Products Co., and John ©. Pink, Southwest- 
ern Industrial Electronics Co. 


The four boys at left are among some 15 
or 20 high school science students who 
are building a 6000-word electronic com- 
puter in the home of ISAman Dave Boyd, 
Universal Oil Products Co. Mr. Boyd will 
tell the story of the Hinsdale High School 
Computer Club in a paper to be given at 
the Chemical & Petroleum technical ses- 
sion. For a preview of the story, see Sec- 
tion News, Page 77. 
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INSTRUMENT MAINTENANCE CLINIC 


This one day clinic, for instrument mechanics and 
other associated with industrial instrumentation, is an 
opportunity to gain increased knowledge and servicing 
“know-how” from experts on particular instruments 
that are in use in southwestern industries. It will be 
presented by the Houston ISA Section as part of the 
Conference program. R. G. Marvin is chairman of this 
8th annual clinic which will be presented at the Uni- 
versity of Houston beginning at 8:30 am on January 30. 
Ten subjects relating to maintenance or repair prob- 
lems will be discussed. There is no charge for this clinic, 
and registration for the technical sessions is not required 
in order to attend this clinic. 

John Johnston, Jr., ISA’s President, will give the 
keynote address, “What Is the Future in Process In- 
strumentation for Instrument Mechanics and Techni- 
cians?” 

Tentative subjects and participating companies are: 

Magnetic Flowmeters, Fischer & Porter. 

Plame Failure Devices, Minneapolis-Honeywell. 

Infrared Analyzers, Mine Safety Appliances Co. 

Cascade and Ratio Control for Electrical Controllers, Manning, 


Maxwell ty Moore. 
ay = By Maintenance of Control Valves and Regulators, 
er Governor Co. 


Chromatography, Harshaw Scientific Co. 
~~" mes and Uses of Pneumatic Computing Relays, Fox- 


SSE of Oxygen Analyzers, Leeds & Northrup. 


EXHIBITORS INCLUDING MANUFACTURERS’ REPRESENTATIVES (Partial Listing) 


Alpha Engineering Co. General Electric Co. 
American Instrument Co., 
Americen Laubscher Noy 





Anemostat Corporation of America Hammel-Dahi 
The Annin Co. 

Atlantic Pyrometers 

Automatic Electric 

Automatic Switch Co. 

Automatic Timing and Controls Inc. 
Automotive Rubber Company 
Bailey Meter Ce. 

Barton Instrument Corp. 

Benrus Watch Company 

The Bristol Ce. 

Brodie, Ralph N. Co. 

Brooks Kotameter Co. 

Burling instrument Co. 

Cajon Machine Cempany 

Conax Corp. 

Conoflow Corp. 

Consolidated Electrodynamics Corp. 
Continental Equipment Div. 
Crawford Fitting Company 

Daniel Orifice Fitting Co., Inc. 
Davis Instruments 

Dekoron Products 

Digital Equipment Corp. 

The Eads Company 

Edward Valves 

Eggethof Engineers, Inc. 
Engineered Electronics Co. 
Esterline Angus Company 

Fike Metal Products Corporation 


Hastings-Raydist, Inc. 
The Hays Corp. 
Heitz, Kari Co. 


Industrial Instruments 


Kieley G Mueller, Inc. 
Kinsel Edwards Co. 
Landis G Gyr, Inc. 
Leslie Company 
Lundell G Company 
Mason-Neilan 


Mitchell Speairs Co. 
Moore Products Co. 
Moore, Samuel G Co. 


Nordstrom Valves 


Panellit, inc. 


Greenbrier Instruments, Inc. 
Hagan Chemicals & Controls, Inc. 
d & Co. Hallikainen Instruments 


Hankinson Corporation 


Hildebrandt Engineering Co., 
Hot Spot Detector, Inc. 
The Imperial Brass Mfg. Co. 


Industrial Nucleonics Corp. 
Industrial Scientific, Inc. 
Instron Engineering Corp. 
Instruments Publishing Co., 


Mine Safety Appliances Company 
Minneapolis-Honeywell Regulator Co. 


New Hermes Engraving Machine Corp. 


Nuclear Products Company 
The Ohmart Corporation 










This service and repair facility of Neely Enterprises, Cali- 
fornia, is typical of field facilities made available by 
manufacturers through their field engineering representa- 
tives. Such facilities and their methods 

will be under discussion at the Electronics 

nar, conducted by Carl R. Mahurin of Hewlett-Packard. 


MEASUREMENT AND CONTROL 


This session is scheduled for Wednesday at 9:30 am 
and will feature four papers covering evaluation of 
hardware and application of elecironic instruments. 
David Vandeventer of Leeds & Northrup, Philadelphia, 
is program chairman. 

Evaluation of Electronic Instruments for Process Control; 
William J. Katt, Monsanto Chemical Co. 


Electrical + mags J Problems in the Application of Instruments 
and Controls. ill McAdam and D. Vandeventer, Leeds & 
Northrup Co. 


Intrinsic Safety: Willis F. Hickes, The Foxboro Co. 


sognetee Problems with Electronic Instruments; Ed Ida; 
E du Pont de Nemours & Co. 





The Perkin-Elmer Corp. 

PIC Automation Controls 

PIC Design Corp. 

Precision Thermometer G Instrument Co. 
Puffer-Sweiven, Inc. 

Ranarex Instrument Div. of The Permutit Co. 
Rawson G Co., Inc 

Read, Thomas A. G Company 

Republic Flow Meters Co. 


Inc. Research Controls Company 


Rockwell Instrument Div. 

Rockwell Meter Div. 

Rockwell-Nordstrom Valve Div. 

Rockwell Petroleum G Industrial Meter Div 
Rotron Controls Corp. 

Ruska Instrument Corp. 


Inc. Scam Instrument Corporation 


Schutte & Koerting Co. 

Southwestern Industrial Electronics 
Statham Instruments, Inc 

Sterling Precision Corp. 

Stockdale, Robert B., Associates, Inc 
Superior Electric Co. 

Taylor Instrument Companies 
Technicon Controls, Inc. 

Thermo Electric Co., Inc. 
Thompson-Ramo-Wooldridge Products Co 
Trinity Equipment Corp. 

Union Switch & Signal 

U. S. Gauge Division 

United States Valve G Engineering Co 
Universal Instruments Corporation 
Varec Equipment 

Wallace G Tiernan, Incorporated 





Fischer G Porter Co. 
Fisher Governor Co. 

Fluid Mechanics Co. 
Foster Engineering 

The Foxboro Co. 

GPE Contrels, Inc. 
General Controls Company 


Tuesday, Feb. 2 
Wednesda 





EXHIBIT HOURS 
Sam Houston Coliseum 


1:00 am to 10:00 pm 
y. Feb. 3 1:00 am to 10:00 pm 
Thursday, Feb. 4 10:00 am to 6:00 am 


West Instrument Corp. 
Westinghouse Air Brake Co. 
Westronics, Inc. 

Whitey Research Tool Company 
Whitson Engineering 

The Winston Co. 

Womack Machine Supply of Houston 
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GENERAL INFORMATION 


Conference Program 


The first conference event will be 
a day-long Instrument Maintenance 
Clinic sponsored by the Houston ISA 
Section and conducted at the Uni- 
versity of Houston, starting at 8:40 
am, Saturday Jan. 30. The four-day 
technical sessions, featuring 72 pa~ 
pers, start on Monday morning at 
10:00 am with the Keynote Sessions, 
All technical sessions and workshops 
will be held at the Rice Hotel, offi- 
cial headquarters for the Houston 
meeting. 


Exhibit 


The Houston ISA Show will pre- 
sent over 200 exhibits by leading 
manufacturers of instruments and 
control equipment in the Sam Hous- 
ton Coliseum for three days begin- 
ning Tuesday, February 2. Admis- 
sion is free to all conference regis- 
trans and holders of complimentary 
registration invitations. Admission 
to all others is $1.00. Exhibit hours 
are: 

Tuesday, Feb. 2 
Wednesday, Feb. 3 
Thursday, Feb. 4 


1:00 pm to 10:00 pm 
1:00 pm to 10:00 pm 
10:00 am to 6:00 pm 


Plant Tours 


Three Houston area plants are 
scheduled for ISA tours during the 
Houston Conference and Exhibit. 
All visitors, including the ladies, are 
invited to make these tours: Humble 
Oil and Refining Company, Bay- 
town; Champion Paper and Fibre 
Company, Pasadena; and Diamond 
Alkali Company, Deer Park. Tickets 
for tours, all of which will take from 
four to five hours each, including 
traveling time, will be sold at ISA 
Registration Desks at the Rice Hotel 
and Sam Houston Coliseum. 

Arrangements are being completed 
for Vest Pocket Tours at plants list- 
ed below. Information on these tours 
will be available at ISA Registration 
Desks. 


Hughes Tool Schlumberger 

Grand Prize Beer May, Inc. 

Ww. K. M. Texas Instruments 

U. S. Gypsum end an 
Keystone 

Cameron Iron Southwestern Ind. Elec. 
Mapko Paint Shell Oil 


r—— REGISTRATION CENTERS AND——; 
HOURS 


Conference—Rice Hotel, Mezzanine 
Sunday, Jan. 31 2:00 pm to 5:00 pm 
Monday, Feb. 1 9:00 am to 5:00 pm 
Tuesday, Feb. 2 9:00 am to Noon 
Wed., Feb. 3 9:00 am to Noon 

. Thursday, Feb.4 9:00 am to Noon 


Maintenance Clinic—Univ. of Houston 
Sat., Jan. 30 8:30 arm to 10:30 am 


Exhibit—Sam Houston Coliseum 
Main Entrance—Walker Avenue 


Tues., Feb. 2 1:00 pm to 10:00 pm 
Wed., Feb. 3 1:00 pm to 10:00 pm 
Thur., Feb. 4 10:00 am to 6:00 pm 














Conference 
Entire program, including 25 preprints 
Students—no preprints 


Exhibit 
Preprints 


Individual preprint per copy .. 
Complete set of 50 preprints: 





FEES 


ISA & ACS Non- 
Members members* 
Vp pirictn hye Barge eo) py $ 8.00 $12.00 
Meaeeae cee wamtaud wee 1.00 1.00 


With complimentary registration ........ 
alate Lb de xwehind oddbebbeonterenarcee 
Plant Tours. Nominal charge for transportation costs 


i calles eeniiea'o. paleo oR Gae nocharge nocharge 
; 1.00 


Re Te ee 35 50 
pada idle ch. d hy wee adios 5.00 8.00 
0) BRRSant \eyes vecewe 8.00 12.00 


Conference registrants ..... Wey. 

BS CE Sock cme nds tad ann dvone 
*Non-members surcharges can be applied toward first year’s dues ($12.00) if ISA 
membership application is entered by March 1, 1960. 





..nocharge no charge 


1.00 








Ladies Program 

Registration for the Ladies Pro- 
gram begins Sunday, January 31 at 
2 p.m. On Monday, there will be a 
get-acquainted hour in the Sam 
Houston Room of the Rice Hotel. 
Tuesday’s program features a tea at 
the Petroleum Club and on Wednes- 
day the ladies will tour Houston. 
This will be followed by a luncheon 
and fashion show at the Junior 
League Tea Room. Friday’s program 
includes “Continental Coffee” in the 
Sam Houston Room, Rice Hotel. 


Buffet Dinner 

A promise of no speeches accom- 
panies the Houston Host Commit- 
tee’s invitation to a cocktail hour 
and buffet dinner in the grand ball- 
room of the Rice Hotel on Monday, 
February 1, beginning at 7:30 p.m. 


Students Day 

College students in technical fields 
are invited to be guests of ISA for 
the Students Day Program on Feb- 
ruary 4. Students will assemble at 
the Coliseum for a talk on instru- 
mentation, then will make a special 
guided tour of the exhibit. 


Employment Service 

Employers with job openings and 
those seeking new employment op- 
portunities are urged to register for 
ISA’s Employment Service conduct- 
ed during exhibit hours at the Sam 
Houston Coliseum. Submit three 
copies per forms at right to R. E. 
Hansen, P.O. Box 22125, Houston 27, 
Texas. 


Conference Paper Preprints 

Preprints of technical session pa- 
pers will be available at the ISA 
Registration Center in the Rice Ho- 
tel, Mezzanine. Price are shown 
under “Fees” above. 





To Receive a Complimentary 
Registration Form and Conference 


Program 
Turn to page 73 
Check the appropriate box and 
drop the postage-free card 
in the nearest mail box. 








Hotel Reservations 


Hotel reservations should be made 
through: ISA Housing Bureau, c/o 
Rice Hotel, P. O. Box 38, Houston, 
Texas. ISA hotels include the Rice 
(headquarters), Ben Milam, Lamar 
and Texas State. When making res- 
ervations, indicate preference of ho- 
tel, and type of room: single, double, 
twin or suite, as well as arrival date 
and time, and day of check-out. 








RESUME FORMS, 
EMPLOYMENT SERVICE 

LOCATOR FILE 

(Use separate sheet; submit 3 copies) 

ISA Registration No. ...... ; 

NAME: 

ADDRESS: 

TELEPHONE NO.: 

DATE AVAILABLE IN HOUSTON: 

HOTEL IN HOUSTON: 

ISA SECTION: 

EE notices vnc cQauvesevuesecpsaces ai 





(Use as many pages as needed; Submit 

3 copies) 

ISA Registration No............- 

AGE: 

CITIZENSHIP: Country; naturalized or 
by birth. List AEC and military clear- 
ances. 

MARTIAL STATUS: Single, married, 
divorced; dependents. 

VITAL STATISTICS: Height, weight, 
etc. 

MILITARY STATUS: Draft classifica- 
tion; if veteran, show pertinent mili- 
tary experience. 

EDUCATION: Colleges, degrees, dates 
of completion. Extra courses. Subject 
of theses for degrees. 

EMPLOYMENT: List present position 
first then, in succeeding order, pre- 
vious jobs. Give dates, company 
names, job titles and description of 
duties. 

HONORS: Publications, patents, schol- 
arships, etc. 

TECHNICAL SOCIETIES: List mem- 
bership, show offices or official posi- 
tions. 

REMUNERATION: Optional. If given, 
base on 40 hr. week. 

LOCATION: Optional. State if unable 
to relocate. 
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MAINTENANCE LOG NO. 55 





Feedback from the Maintenancemen 


HIT OF THE Maintenance Management Workshop 
at last September's ISA Chicago Conference were two 
questionnaires presented by speakers. Both gave at- 
tendants the very human satisfaction of “talking back” 
on several subjects of deep concern to maintenance peo- 
ple. We think instrumentmen everywhere will be in- 
terested to get this feedback from the 120 fellow main- 
tenancemen who attended. 


Check Your Department Against These Facts 


Workshop speaker Harry M. Gravatt, maintenance 
supervisor for Allegheny Ludlum Steel's research: labs, 
had prepared the following list of “stimulator” “ques- 
tions, which were scored by a show of hands. Gravatt 
asked his hearers to be frank — “No favors to the speak- 
er” —so we think these statistics can be relied on. Ob- 
viously, conferees were intrigued by this chance to poll 
their peers, and want this Workshop feature repeated. 
(Program chairman please take note.) 

Yes No 
1. Are the men in this room Super- 
visors, Foremen or Shop Leaders? 80% 20% 
2. How many have union shops? 45% 55% 
3. Does your instrument group have 
any say in management policy? 45% 55% 
4. Is there an instrument engineering 
department at your location? 55% 45% 
5. Do you have any problems in estab- 
lishing what is and what is not in- 


strument work? 65% 35% 
6. Does your instrument section oper- 
ate on a budget? 40% 60% 


7. Do you, as an instrument mainte- 
nance section, submit your own bud- 


get? 45% 55% 
8. Are you consulted on instrument 
buying? 80% 20% 


9. At your location, do you try to 
standardize on instrument buying? 80% 20% 
10. Does your maintenance section hire 


its own men? 70% 30% 
11. Do you have a formal education pro- 
gram for your instrumentmen? 20% 80% 


12. Do your men receive a formal edu- 
cation on the overall process control? 20% 80% 
13. Does your instrument section main- 


tain its own parts stores? 77% 23% 
14. Are common instrument parts or- 

dered on a pro-rated basis? . §5% 45% 
15. Do you have an instrument loan 

service out of your shop? 55% 45% 


16. Do you feel that you receive enough 
manufacturers’ information for ade- 


quate maintenance? 50% 50% 
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17. 


18. 


19. 


Do you have an organized preventive 
maintenance program? 

Does your instrument section’s pre- 
ventive maintenance program oper- 
ate on a pro-rated basis? 36% 64% 
How many men are there in your 

shop? Less than 5 15%; 5 to 10 20%; 10 to 30 
15%; More than 30 15%. 


60% 40% 


Gravatt's “audience-feedback” technique generated so 


much interest that he got the following questions from 
the floor to be submitted to a show-of-hands poll. 


20. 
21. 
22. 
23. 
24. 


Yes No 
How many departments have clerical 
help? 50% 50% 
How many make use of outside con- 
tractors? 10% 90% 
How many are doing Government 
Agency work? 10% 90% 
How many have secondary standards 
laboratories? 10% 90% 
Does this type of question and an- 
swer program have any interest to 
you? 100% 0% 


How Do You Like Your Conferences? 


The second questionnaire directed to Maintenance 


Management Workshop attendants was a printed form 
which each man filled in. Session chairman R. A. Mar- 
shall, director of marketing for Federal Electric Co., 
wanted audience preferences to assist in improving fu- 
ture maintenance sessions. Here are the answers he re- 


ceived: 


Yes No ? 


. Is this type of meeting to discuss in- 
strument maintenance management 
worthwhile? 68 1 1 

. Was the opportunity to meet people 
from other industries and other com- 
panies of value to you? 64 3 2 

. Did this Workshop solve any of your 
specific problems? 

. Did you learn anything new that will 
be helpful to you? 62 2 5 

. Do you feel that the “workshop ap- 
proach” to a meeting of this kind is 
best? 

. Would you prefer a lecture-type meet- 
ing where experts on the various top- 
ics present talks? 9 50 14 

. Do you feel that this session on Main- 
tenance Management should be re- 
peated again at 1960 ISA Conferences? 68 0 0 

. If such sessions are held in 1960, 
would you like to attend? oS is 
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An instrument that holds promise for detecting infectious diseases in 
aircraft pilots prior to flights is explained by its developer, Dr. W. CG. 
Glenn (right) Brooks AFB, to Dr. R. K. Jennings, Chicago Medical School. 
The instrument is a serum agar measuring integrator used to measure 
changes in human serum. In the picture at right, Dr. Alexander Kolin, 
UCLA, demonstrates pH gradient electrophoresis, which separates, in 
two to three minutes, a mixture of ampholytes into sharp zones of the 
components and allows them to be individually withdrawn. These instru- 
ments were exhibited at the recent Symposium on Research Methods and 


instrumentation. 


Research Methods and Instrumentation 


The systems concept will be the 
dominating characteristic in future 
instrumentation trends, claimed Van 
Zandt Williams, of Perkin-Elmer, at 
the recent Washington, D. C. Sym- 
posium and Exhibit on Recent De- 
velopments in Research Methods and 
Instrumentation. 


An outstanding group of research 
specialists presented papers at the 
conference and more than 5,000 per- 
sons attended the exhibit. 

In a session on instrumentation 


trends, Mr. Van Zandt discusesd the 
systems concept, “the combination of 


sampling, instrument readout, data 
combination and computation for the 
solution of the customer problem. 
Broadly, this implies more automa- 
tion,” he said, “more numerical 
rather than analog output, and elim- 
ination of the operator—particular- 
ly in the decision area. This trend 
will require greater cooperation be- 
tween manufacturer and user, with 
the emergence of a systems leader.” 

The exhibit and symposium were 
sponsored by leading research equip- 
ment manufacturers and six scienti- 
fic societies, among them the Wash- 
ington Section of ISA. 





Teaching Methods Chairman Named 


The appointment of Austin E. 
Fribance as chairman of the Teach- 
ing Methods Committee was made 
by E. C. Wanner, National Education 
Committee Chairman, at the 14th 
Annual Conference and Exhibit held 
in Chicago. His committee will func- 
tion in an advi- 
sory capacity to 
the Sections by 
suggesting thor- 
oughly tested 
training plans 
and methods for 
presentation. 
One phase of the 
committee pro- 
gram will be to 
obtain ideas and 
examples of 
teaching aids 


Austin E. Fribance , 
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from ISA groups most familar with 
particular areas of instrumentation. 
The committee will also undertake 
the collection of slides and tape-re- 
corded talks on various subjects. 
These will then be made available to 
Sections for use in educational pro- 
grams. 

Professor Fribance, a “racuate of 
M.L.T., is presently teaching and de- 
veloping instrumentation courses at 
the Rochester Institute of Technol- 
ogy. His past experience includes 
instruction in mathematics and elec- 
tricity, engineering assignments with 
Western Electric Co., and consulting 
work for an instrument manufactur- 
ing firm. He also served as a tech- 
nical expert in the Army in the 
areas of controlled harbor defense 
and coastal artillery. 


IFAC Elects Officers 


Seventeen of the 22 national mem- 
ber organizations participated in the 
recent IFAC* General Assembly in 
Chicago, at which officers for 1960 
were elected. The Assembly direct- 
ly preceded ISA’s Chicago Confer- 
ence and Exhibit. 


IFAC’s new president is Prof. A. 
M. Letov, USSR. Prof. Letov was 
ISA’s guest at the 1958 Philadelphia 
Conference, and led a panel of Rus- 
sian instrumentation experts who 
answered ISAJ questions on Soviet 
instrumentation. The report appear- 
ed in the June, 1959, Journal, page 
50, under the title “Soviet Instru- 
mentation from the Inside.” 


Other officers are Prof. E. Ger- 
ecke, Switzerland, list Vice-Presi- 
dent; Prof. C. Benedikt, Hungary, 
2nd Vice-President; and Prof. M. 
Goenod, Switzerland, treasurer. 


Past President is Dr. Harold M. 
Chestnut, USA. 


Plans and progress to date for the 
First IFAC Congress were presented 
by Prof. Letov. The Congress will 
be held in Moscow, June 27 through 
July 26, with the USSR as host. (For 
a report on the Congress, see Meet- 
ing Previews, page 75.) 


ISAman David M. Boyd, Jr., was 
host committee chairman for AA- 
CC,** the North American represen- 
tative organization in IFAC. In ad- 
dition to ISA, other member organi- 
zations of AACC are ASME, AIEE, 
AIChE and IRE. 


The Assembly met in the U.S. as 
guests of ISA, with Al Sperry acting 
as ISA host committee chairman for 
the IFAC delegates. 


*IFAC is the International Federa- 
tion for Automatic Control. It is 
composed of 22 member nations, 
formed in 1956 at an international 
automatic contro] meeting in Heidel- 
berg, Germany. Among its purposes 
are: better promotion of the auto- 
matic control field, free exchange of 
information in the field, and organi- 
zation of international congresses. 


**AACC is the American Automatic 
Control Council. It is composed of 
the five North American technical 
societies named above and is the 
official North American representa- 
tive organization for IFAC. 


It was formed in 1958 to promote 
cooperation among technical socie- 
ties in North America and to make 
possible a truly representative par- 
ticipation in international scientific 
and technical affairs. 
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Loaning Films to Canada 


by J. R. Connell, P.E. 
Engineering Div., Imperial Oil, Lid. 
Sarnia, Ontario, Canada 


In the United States today, there 
is a large fund of excellent indus- 
trial and educational films. Many 
of these are so well done that in- 
terested Canadians will naturally try 
to borrow them. However, as any- 
one who has been involved in a bor- 
rowing or lending venture knows, 
the legal entanglements can some- 
times make it more trouble than it 
is worth. 

The problems usually arise as the 
film passes through Canadian cus- 
toms on its outgoing journey, or 
through the United States on its re- 
turn. These problems originate, for 
the most part, because there are cer- 
tain regulations to be met and either 
the borrower or lender of the film, 
or both, have failed to meet them. 

Basically, all the Canadian cus- 
toms require is assurance that the 
film is actually of an educational na- 
ture, in a scientific, historical or 
other manner, rather ‘than sales pro- 
‘motion or otherwise. All that the 
U. S. Customs require is assurance 
that the film is educational, the 
property of a U.S. organization, and 
that it came from the U.S. in the 
first place. 

Canadian Customs Requirements 

1. If you have a film which is pri- 
marily educational in nature and you 
fee] you may wish to loan your film 
in Canada at some time, write to: 
Mr. W. H. Pearson, Attestation Offi- 
cer, U.S. Information Agency, 1776 
Pennsylvania Ave., N.W., Washing- 
ton 25, D. C. Explain that you have 
such a film and request that the 
proper form be sent to you. Com- 
plete it, and return all necessary 
copies to the Attestation Officer. 

2. You will then receive a certi- 
ficate which will bear a number. 
Keep one copy, and forward other 
copies to: Deputy Minister of Na- 
tional Revenue, Customs and Excise 
Division, Ottawa, .Ontario, Canada. 
Include a covering letter, explaining 
that the film is expected to be bor- 
rowed by Canadian organizations. 

It is not necessary to carry out 
this procedure every time you loan 
this film. Once completed, you are 
covered for all occasions on which 
you may want to loan your film in 
Canada. 


3. When you actually ship the film, 
the carton should have a label fixed 
on the outside, bearing the infor- 
mation shown in Figure 1 below. 

Compliance with the above regu- 
lations will permit the borrower to 
gain possession of the film at a near- 
by Canadian Customs office without 
any legal formalities other than 
completing Canadian Customs form 
E29.B, which will be available at 
that office. 


United States Customs Requirements 

1. Obtain from the nearest U. S. 
Customs office some copies of U. S. 
Customs form 3311. 


2. Fill out the form as required 
and sign it. Refer to the customs of- 
fice from which you obtained the 
form for the information to be 
entered under “District No.” and 
“Port of.” Do not show the value as 
greater than $250. 


3. Include the following under the 
remarks section: 

“It is requested that all other forms 
required by section 10.1 of the regu- 
lations be waived. This film contains 
no obscene or immoral matter, nor 
any matter advocating or urging 
treason or insurrection against the 
United States or forcible resistance 
to any law of the United States, nor 
any threat to take the life of or 
inflict bodily harm upon any person 
in the United States. This film has 
been certified as educational ma- 
terial by the U. S. Attestation Offi- 
cer on certificate No. He 


4. Place the completed form in an 
envelope and mark it clearly on the 
outside: “Documents for U. S. Cus- 
toms.” Attach a note to the envelope, 
carrying the following instructions: 
“Important—This film is to be re- 
turned by Registered Mail only. 
Before shipment, fasten this envelope 
securely to the outside of the car- 
ton.” 

Place the envelope and note in- 
side the carton with the film, and 
then ship it to the borrower. 

Form 3311 which the U. S. Cus- 
toms Officer will find attached to 
the film carton on its return will 
usually provide him with sufficient 
information to enable him to permit 
the return of the film free of duty. 


\Author’s Note: We would like to acknowledge the 
assistance of the Attestation Officer of the United 
States Information Agency, and the Office of the 
Deputy Minister of National Revenue, Customs and 
Excise Division, Canada, in examining this article 
and verifying the correctness of the information.) 


Contents: Film, Sound-Color. 


Title: 
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Certificate 
of Attestation 


assurance. 


of National Revenue letter dated 
Please permit entry, on loan, to addressee under 
| Tariff Item 696a. 

' 


' 
Attested as educational material on U. S. Information : 
Agency Certificate No. t 
Receipt of certificate acknowledged by Department : 


file No......... 


New Publications 


Revised RP’s Issued 


Two revised ISA Recommended 
Practices have been published. 

RP1.1-7, “Thermocouples and 
Thermocouple Extension Wires,” 
deals with color coding, terminology, 
limits of error, wire sizes, fabrica- 
tion, installation, application and 
EMF tables. 

This is a revised composite of pre- 

viously issued Tentative Recom- 
mended Practices RP1.1 through 
RP1.7 with the tentative status re- 
moved. Because of active interest 
by the aeronautical industry and the 
military in Chromel - Constantan 
thermocouples and the advent of Na- 
tional Bureau of Standards work on 
a Chromel-Constantan EMF table, 
ISA plahs a future supplementary 
RP on the subject. 

RP1.1-7 will not be issued free to 
ISA suabies. The price to mem- 
bers is $2.00, to non-members, $3.00. 

Tentative RP16.1.2.3, “Terminol- 
ogy, Dimensions and Safety Prac- 
tices for Indicating Variable Area 
Meters (Rotameters), deals with 
glass tube, metal tube and extension 
type glass tube rotameters. 

It is a revised composite of 
RP16.1 and RP16.2 with RP16.3 add- 
ed. Its purpose is to establish uni- 
formity of connection dimensions to 
permit interchangeability; to pro- 
vide a common ground of under- 
standing of the terminology, use and 
component parts and accuracies of 
these meters; and to provide a refer- 
ence for the safe working pressures. 

it will be distributed free to all 
current ISA members. Price to non- 
members is $.75. 

Write to ISA, Publications Depart- 
ment, 313 6th Ave., Pittsburgh 22, 
Penna. 





Task Force 
Needs YOU 


ISA’s Task Force on Instrumenta- 
tion Technicians needs the help of 
local sections to complete its im- 
portant nationwide survey that will 
help educators to define proper 
course content for technician educa- 
tion. 

Task Force chairman Abner Hatha- 
way is requesting section presidents’ 
assistance in distributing question- 
naires to obtain needed information. 
ISA President John Johnston has 
given full support to Mr. Hathaway’s 
request in a letter to all Section 
presidents. Mr. Johnston calls com- 
pletion of the questionnaires “a 
primary and all-important step” in 
supplying help and guidance in the 
setting up of instrumentation tech- 
nician training programs, and in 
defining talent requirements for 
technicians in major industries. 










































What are the Russians doing in the field of instrumenta- 
tion? How much do we really know about their activities, 
their scientific achievements? 

The answers are now available through authoritative 
English cover-to-cover translations of four leading Russian 
journals. Sponsored by the Instrument Society of America 
under a grant from the National Science Foundation, 
the ISA “Soviet Instrumentation and Control Translation 
Series” affords an excellent means for keeping abreast of 
the latest developments in Soviet instrumentation. 


LOW ANNUAL SUBSCRIPTION RATES 
Libraries of Non-Profit 


specify the year of issue. Academic Institutions 
U.S. & Other U.S. & Other 
Canada Countries Canada Countries 


Measurement Techniques 1958...$ 20.00 $ 23.00 $10.00 $13.00 





Measurement Techniques 1959... 25.00 28.00 12.50 15.50 
Instruments & Experimental 
Techniques 1958 & 1959...... 25.00 28.00 12.50 15.50 


Automation & Remote Control 


~£-i = eer 30.00 33.00 15.00 18.00 
Automation & Remote Control 59 35.00 38.00 17.50 20.50 
Industrial Laboratory "58 & '59.. 35.00 38.00 17.50 20.50 
Combination Subscription to 

all 4 Journals 1958........... 100.00 112.00 50.00 62.00 
Combination Subscription to 

all 4 Journals 1959........... 110.00 122.00 55.00 67.00 











DVIET 
JSSIA 


- 
MEASUREMENT TECHNIQUES 


(Izmeritel’naia Tekhnika) — Russian original pub- 
lished monthly by the Committee of Standards, 
Measures and Measuring Instruments of the Coun- 
cil of Ministers, U.S.S.R. Of particular interest to all 
who are engaged in the study and application of 
fundamental measurement. 1958 issues bi-monthly. 


INSTRUMENTS AND EXPERIMENTAL 
TECHNIQUES 

(Pribory i Tekhnika Eksperimenta) — Russian origi- 
nal published bi-monthly by the Academy. of 
Sciences, U.S.S.R. Articles relate to function, con- 
struction, application and operation of instruments 
in various fields of experimentation. 


AUTOMATION AND REMOTE CONTROL 
(Avtomatika i Telemekhanika)— Russian original 
published monthly by the Institute of Automation 
and Remote Control of the Academy of Science, 
U.S.S.R. Articles on all phases of automatic con- 
trol theories and techniques. 


INDUSTRIAL LABORATORY 
(Zavodskaya Laboratoriya) — Russian original pub- 
lished monthly by the Ministry of Light Metals, 
U.S.S.R. Articles on instrumentation for analytical 
chemistry and physical and mechanical methods of 
material research and testing. 
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services. 


@ Usixvg the Reader Service Card each month promotes the ISA Journal as the outstanding advertising 
medium serving the instrumentation field. 
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Moscow Congress Time Approaches 


The 1960 Moscow Congress of the 
International Federation of Auto- 
matic Control, in the planning for 
more than two years, will open its 
month-long sessions this June. 

ISA will participate in the con- 
gress through its membership in the 
American Automatic Control Coun- 
cil. Congress dates are June 27 
through July 26. 

The scientific program for the 
congress has been divided into three 
sections. ISAman N. B. Nichols, Tay- 
lor Instrument, is chairman of the 
“Control Systems Instrumentation” 
phase of the program. 

“Control Systems” will be con- 
cerned with all design and opera- 
tional performance aspects of the 
elements and combinations of ele- 
ments associated in a control system. 
Papers will be selected which best 
exemplify progress in representative 
aspects of the automatic control field. 
New work will be emphasized, al- 
though a few papers which summa- 
rize developments in each field will 
be presented. 

The second section of the program 
will be on “Automatic Control The- 
ory.” The general and particular 
theoretical problems of research and 
design of automatic control systems 
and methods of solution will be set 
forth. The subjects will be in con- 
nection with closed-loop or open- 
loop systems with constant or vari- 
able parameters, with one or more 
inputs and outputs, determined or 
stochastic, and also systems contain- 
ing men or computers as links. 


Chemical-Petroleum 
Plans Underway 


Plans for ISA’s 3rd National Sym- 
posium on Chemical and Petroleum 
Instrumentation are well underway. 
The Symposium is scheduled for 
April 4-6 at the Hotel Sheraton in 
Rochester, New York. 

According to a report by Richard 
N. Pond (Taylor Instrument), gen- 
eral chairman of the Rochester Sec- 
tion Host Committee, nearly all pro- 
gram arrangements have been com- 
pleted. 

The plant tours committee has 
arranged tours of Kodak Park and 
Taylor Instrument Companies. 

Program information on the Sym- 
posium can be obtained from Direc- 
tor of Technical and Education Serv- 
ices, ISA, 313 Sixth Ave., Pittsburgh 
22, Penna. 
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The third section will be on “In- 
dustrial Applications of Automatic 
Control.” Methods of static and dy- 
namic analysis of components and 
processes and also the methods of 
analysis of disturbances will be con- 
sidered. Mathematical interpretation 
of automated systems and processes 
and the application of these methods 
will be directed to the development 
of scientific principles of automation. 

Each paper on application will 
pertain to a particular industry or 
type of controlled equipment, such 
as electrical machines, power sys- 
tems, petroleum processing, chemi- 
cal processing, ore refining, metal 
production, metalworking, transpor- 
tation, fabrication industries such as 
textile, paper or rubber, agriculture 
and food, as well as communication 
and social or economic problems. 

A progress report on the congress 
was given by Prof. A. M. Letov, vice- 
chairman of the USSR National 
Committee of Automatic Control, at 
a recent IFAC meeting in Chicago. 
The USSR will be host nation for 
the meeting. 

Prof. Letov reported that more 
than 400 abstracts of papers from 
19 countries have been submitted to 
the reviewing committee. These ab- 
stracts are being carefully screened 
to reduce the number to perhaps 210 
to 215 papers for presentation and 
discussion. The USSR expects to pre- 
sent a total of 60 to 70 papers. The 
USA has submitted 82 solicited pa- 
pers through .;ACC to the review 
committee. 


MP Briefs 


New York Section plans an open 
forum, “Automation Challenges 
Management,” Wednesday, February 
10, at the Henry Hudson Hotel, 
N.Y.C. Contact L. C. Menkes, Ham- 
marlund Manufacturing Co., 460 
West 34th St., N.Y. 1, N.Y. 

The Pittsburgh Iron and Steel 
Conference, sponsored by ISA’s 
Pittsburgh Section, is set for March 
23 and 24. Co-chairmen are J. Ward 
Percy, U.S. Steel Research Center, 
Monroeville, Pa., and Richard R. 
Webster, Jones & Laughlin Steel 
Corp., 900 Agnew St., Pittsburgh 
30, Pa. 

“Application of Computing Tech- 
niques to the Process Industry” is 
the subject of a New Jersey Section 
Symposium, April 5 at the Essex 
House, Newark, N.J. Contact D. Han- 
kinson, Bailey Meter Co., 110 Halsted 
St., East Orange, N.J. 


AAAS Plans 
Standards Talks 


“National and International As- 
pects of Systems of Units” is the 
subject of an upcoming program 
planned by the Engineering Section 
of the American Association for tl.e 
Advancement of Science. 

The program will be held as a part 
of the 126th AAAS meeting in Chi- 
cago, December 26-31, at the Morri- 
son Hotel. 

Former ISA President Carl F. 
Kayan will preside at the opening 
session, “The Confusion of Chaos in 
Units.” Among the papers to be pre- 
sented is “Should American Industry 
Convert to the Metric System—Sum- 
mary of Views Recently Expressed 
by Industry.” The author is G. F. 
Hussey, Jr., Managing Director of 
the American Standards Association. 


Problems of Design 

At the session on “Problems of 
Design, Manufacture and Com- 
merce,” Arthur D. Scroggie of du- 
Pont’s Textile Fibers Department 
will present a paper “Measuring 
Units for the Textile Industry—Pres- 
ent and Prospective.” 

Among other papers to be present- 
ed at this session is “Machine Tools 
and the Inch-Meter Conversion,” by 
H. S. Sizer of Brown and Sharpe. 

Seven outstanding papers are set 
for the session “The Look to the 
Future.” 

Chauncey D. Leake, president- 
elect of AAAS will present, “The 
Decimal Idea in Handling Units.” 

“Progress Report on the Change- 
over Problems for Great Britain” 
will be given by A. H. Hughes, Depu- 
ty Chairman of the British Associa- 
tion Metric Committee. 


NBS Metric Study 

A. V. Astin, Director of the Na- 
tional Bureau of Standards, will pre- 
sent “Status of NBS Study-Project 
on Ways and Means to Accelerate 
Metric Changeover in the USA.” 

Guy Waddington of the National 
Research Council will present a pa- 
per on “Impact of the Multiplicity 
of Technical Disciplines on Unit-Sys- 
tem Usages.” 

A report on Parke-Davis’ adoption 
of the metric system will be given by 
Don G. Neill, manager of P-D’s ma- 
terials handling department. 

Wilmer Souder, chairman of the 
AAAS Committee on Metric Usage, 
will wind up this session with a 
paper on “Highlights of the Special 
AAAS Report on Metric Usage.” 

Further information on this meet- 
ing can be obtained from AAAS, 
1515 Massachusetts Ave., N. W., 
Washington, D. C. 
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Long Island Charter meet- 
ing dinner attended by J}. 
Stotz; H. Waldeck, LI 
V-P; Dr. R. Jeffries, ISA 
Past-President; R. Hutch- 
eon, N.Y. Section Past- 
President; Dr. R. H. Tripp, 
ISA President-elect-Secre- 
tary; John Johnston, ISA 
President; Warren Kenny, 
LI President and J. Nassir, 
LI Secretary-Treasurer. 


Stellar Group at Long Island Meet 


Some well-known ISAmen attend- 
ed the charter meeting of the Long 
Island Section. This is ISA’s 98th 
Section and was formerly the Aero- 
nautical Division of New York Sec- 
tion. 

On hand for the charter presenta- 
tion were ISA President John 
Johnston, Past President Dr. Robert 
Jeffries and President-elect-Secre- 
tary Dr. Ralph H. Tripp. 

Long Island President Warren 
Kenny (Grumman Aircraft) accept- 


ed the charter, with congratulatory 
comments from Bob Hutcheon, for- 
mer N.Y. Section President and pi- 
oneer in ISA circles. 


Program chairman Jack Stotz an- 
nounced that the Section’s first guest 
speaker would be Prof. Enoch Dur- 
bin of Princeton. Dr. Durbin spoke 
at the November meeting on “Cross 
Spectral Density and Transfer Func- 
tion Computer—a new tool for dy- 
namics research.” 


Getting and Keeping ISA Members 


Personal visits to plant managers 
and industrial relations officials of 
local plants will be a feature of Lou- 
isville Section’s membership drive. 
The Section hopes by this means to 
make management more aware of 
what ISA is doing and the value of 
these activities to industry generally. 
It is felt that management interest 
in ISA will induce more engineers 
and technicians to join the Society. 

A “pilot run” on this program is 
being conducted by Abner Hatha- 
way. The program could pay off in 


two ways, first by stimulating mem- 
bership growth; secondly by in- 
creasing local industry interest in 
ISA. 


The program will -iso provide 
further contacts in local plants for 
promoting the survey being conduct- 
ed by the Task Force on Instrumen- 
tation Technicians. 


The visits will also direct attention 
to the Section’s series of Instru- 
mentation Clinics being conducted 
at the University of Louisville. 


-Radiation Hazards and Protection 


Industrial radiation hazards and 
how to guard against them were 
subjects of the October meeting of 
Central New York Section. 


Correspondent Murray Goldberg 
reports that Section members en- 
thusiastically endorsed a talk “In- 
dustry Looks at Biological Radia- 
tion Hazards,” by Herbert Barn- 
hardt and Leo Milesi of General 
Electric. 

Barnhardt, manager of electronic 
instrumentation. materials and proc- 
ess lab, emphasized the need for de- 
fining the word “hazard” and then 
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went on to outline fundamental bio- 
logical effects of RF and micro- 
waves. Measurement and protective 
techniques, including field monitor- 
ing as used nationally in GE facili- 
ties were described. 

“Widespread use of radiation in 
industry requires that we become 
familiar with it to live with it safe- 
ly,” claimed Milesi, health physics 
specialist. 
hazards, particularly of the X-ray 
and nuclear types. The nature of 
these radiations, dosage calculations 
and permissible levels in various 
circumstances were explained. 


He spoke on radiation ~ 


Rochester Roundup 


Rochester Section’s first two meet- 
ings of the year featured nourishing 
dinners—and no wonder. 

The September clambake §sus- 
tained members until the October 6 
meeting when they elected officers, 
heard a talk on recent develop- 
ments in humidity measurement and 
control, cheered the Dodgers to a 
World Series victory, announced 
their 1960 program schedule, then, 
exhausted by their labors, fell to 
and devoured a Smorgasbord. And 
all this in addition to working on 
plans for the upcoming Chemical 
and Petroleum Symposium which 
they’ll host in April! 

Unanimously elected 1959-60 of- 
ficers are Nathaniel B. Nichols, Tay- 
lor Instruments, President; Harry R. 
Nickles, manufacturers’ rep., vice- 
president; Stephen Hluchan, Taylor, 
secretary, and John F. Genthner, 
The Stone Co., treasurer. 


Northwest ISA Show 


A Northwest ISA Show is planned 
for April 14 and 15 at Seattle City 
Auditorium, reports Seattle Section 
correspondent Bill Nason. 

In other Section news, he reports 
that E. C. Lloyd, Mechanical Meas- 
urements chief at NBS was a recent 
guest speaker. Mr. Lloyd discussed 
static and dynamic calibrations in 
pressure measuring instruments at 
the National Bureau of Standards. 

His talk covered dead weight test- 
ers, air, oil and mercury-type units, 
and tilting air piston gage units for 
low pressures. 

He also discussed a solid state 
measuring device for pressures up 
to 2,000,000 pounds. The device ex- 
trudes a pyramid of Perofilite, the 
extent of the extrusion being the 
measurement of pressure. 

Another recent speaker was Larry 
Thielen, Western Regional Manager 
for the Ampex Corp. He spoke on 
“Instrumentation and the Video Tape 
Recorder.” 


Fail-Safe /Solid-State 


Bill Waddell, Chief Engineer in 
Daystrom Systems’ R&D Depart- 
ment, spoke on “Contributions of 
Solid State Techniques to Fail-Safe 
Instrumentation Functions” at the 
October meeting of the Richland 


Section. 
Two instrumentation films were 
shown: “Dynamic Measurements” 


and “Piercing the Unknown.” 
Forty members and guests attend- 
ed the meeting. 
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A PROGRAM SUBJECT question- 
naire has been distributed among 
members of Jacksonville Section. 
Program chairman Harry Walker 
will use the completed question- 
naires as guides for future meeting 
subjects. Members were asked to 
check off program subjects in order 
of preference. 

The Section recently toured the 
long distance dial system building 
of Southern Bell Telephone; saw, 
among other things, the “Time of 
Day” device that handles up to 40 
calls simultaneously. 


INSTRUMENTATION’S GROWTH 
was the subject of a talk presented 
by Richard Rimbach, Sr., Instru- 
ments Publishing Company, to 120 
members of the New Jersey Section 
at a recent meeting. 

He stated the major problem is 
that “the instrumentation field is 
horizontal in corporate structure 
with many vertical diversions” and 
sufficient manpower must be em- 
ployed to master the field for the 
company. 

“The instrument section must not 
just ask for equal status with re- 
search, operating or design groups,” 
he continued, “but must assume the 
obligation and responsibility to earn 
it.” 


WALL STREET has captured the 
fancy of Boston Section. Members 
will hear a talk on “Investing in 
Electronics Stocks” at the December 
7 meeting. 

Program subjects planned for 
coming meetings include a descrip- 
tion of stationary nuclear power 
plants, do-it-yourself Hi Fi, a tour of 
the AVCO plant at Wilmington, 


Mass., and Naval Nuclear Power 
Plants. 





“Father of the Indianapolis Section” 
Morris Underwood (left), Indianapolis 
Power and Light Co., receives a certifi- 
cate of appreciation from Section presi- 
dent Paul Henke, National Engineering 
Co., at the Section’s recent Past-Presi- 
dents’ Night.’"’ Mr. Henke was chiefly 
responsible for organizing the group in 
1945, and has acted as its secretary and 
president in the past. 
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DAVE 
BOYD 
and 
friends 


Curiosity—the mother of investi- 
gation—started ISAman Dave Boyd 
of Universal Oil Products on a path 
to a 6000-word electronic computer 
—built by high school boys. 

The Hinsdale, Ill., High School 
Computer, now being built in his 
basement, was birthed when Dave’s 
pre-Sputnik curiosity about science 
education projects in the Hinsdale 
school led him to call on Russell 
Poppenhager, Science Department 
head. He discovered it was probably 
one of the best equipped schools for 
science education in the country. 

So when the students there de- 
cided to start a ham radio club, he 
offered to donate some surplus elec- 
tronic equipment for a transmitter. 

“They sent over some boys—they 
were quite a keen bunch,” says 
Dave, “and during the course of the 
conversation we drifted on to the 
topic of electronic computers. They 
were quite interested in this, so I 
explained the binary counting sys- 
tem to them and then later we got 
discussing some elementary Boolean 
algebra and I showed them how this 
could be used to design electronic 
circuits in order to make them more 
adaptable and simple.” 

Two nights later the boys were 
back with a subtract-circuit which 
they had worked out. The basement 
yielded up some extra relays which 
Dave gave to the boys to build up 
a circuit to see if it would work. 
Panellit got wind of the operation 
and donated some discarded, faulty 
Panalarm units. The boys salvaged 
the relays, says Dave, “and proceed- 
ed to build in my basement a full- 
scale digital computer using relays.” 

When the relay supply threatened 
to give out, Dave asked John Zisch 
of Control Engineering to keep an 
eye out for a surplus magnetic drum. 

“Evidently he outdid himself,” 
comments Dave, “because he called 
back a few weeks later, apologizing 
because he had not been able to find 
a surplus drum, but said he had a 
company (Bryant Computer Prod- 
ucts, Springfield, Vt.) which was 
willing to donate a commercial type 
drum to the project. 

“The drum, as they intended to 
supply it, would have had an ori- 
ginal capacity of roughly 1500 words 
of memory and an eventual capacity 


of some 6000 words. This put the 
whole project on an entirely new 
plane, several orders of magnitude 


greater than we had originally 
started, especially when you figure 
I was merely trying to donate some 
surplus electronic parts to a high 
school ham radio club.” 

As a result of this magnificent 
gift, the club decided to retire the 
original computer and start on a 
new one, this time using transistors 
and the magnetic drum. 

“We have been very fortunate in 
securing necessary equipment to 
build the computer,” Dave com- 
ments. “Panellit donated a Flex-o- 
writer, providing us with a punch 
tape reader as well as the punch 
and electric typewriter for typing 
out information. This donation, 
coupled with their earlier donations 
and relays, have made them the 
chief supporter of the project. 

“Sun Electric donated some meters 
so the boys could build their own 
voltmeters for testing out the equip- 
ment. This involves about 15 meters 
of various types, meters which were, 
of course, very dear to the hearts of 
the high school boys who received 
them.” 

Others who have offered to help 
with the project are Hoffman Semi- 
conductors of Evanston, IIl., with 
a promise of 200 silicon diodes; 
Allen-Bradley, promising 20,000 re- 
sistors; Daystrom Systems, offering 
to donate some $500 worth of equip- 
ment. Daystrom has already sent 
200 transistors to the group. 

The Hinsdale Computer Club, 
which meets at the Boys Sundown 
Industry (Dave Boyd’s basement) is 
made up of about 20 boys—mostly 
senior high school students, some 
junior high boys and a few “grad- 
uates,”” boys who started on the proj- 
ect a year and a half ago and are 
now at college. 

Future needs for the club, accord- 
ing to Dave: “Probably 1000 tran- 
sistors of the 2M217 type to complete 
the first part of the computer, as 
well as various types of transistors 
to drive the read and write heads 
on the drum. It would be nice to 
have,” says the man who wanted to 
help a ham radio club, “some core 
planes so the boys could get some 
experience with this type of memory 
unit.” 
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Current and past presidents of Milwaukee Section met recently 
to discuss ISA activities. They are (I. to r.) President Edward 
Ehlers, Claud S. Gordon Co.; and past presidents Milton Mc- 
Cormick, General Controls; Maurice Embertson, Pyromatic In- 
dustrials; and Norman Janisse, Johnson Service Co. 









New Tulsa Section officers are (I. to r.) J. 
Elsloo, Black, Sivalls & Bryson, treasurer; R. E. 
Loebeck, Phillips Petroleum, president; Max 
Nigh, Service Pipe Line, director; Lloyd Bell, 
Taylor, secretary. 








> NEW MEMBERS 


AKRON: Robert L. Fronk, Arthur O. Pon- 
toni 

ALBUQUERQUE: William E. Andersen, 
Roland G. Fischer, Charles F. Martin, 
Robert L. Sc ‘uch 

ARK-LA-TEX: Roy L. Grantom 

ATLANTA: John R. Fields 

BALTIMORE: William D. Jenkins* 

— ~~ or Wilmont D. Tidd, Billy N. 

illia 

BOSTON: Jack H. Arapian, Russell H. 
Babcock. William B. Bryant, Howard 
I Chechik. Hudson S. Day, Edward T. 
yo David C. McDonough, Donald 
G rien* 

CALGARY: Ronald L. Curtis, Russell G 
Davis. Joseph F. Gau, Frank O. Jenk- 
ins. Glen N. Trenholm, Frank H. 
Wright 

CAROLINA PIEDMONT: F. A. Munsell 

CENTRAL ILLINOIS: Clifford M. Neil 

CENTRAL NEW YORK: William H. Breed- 
en, Edgar J. King 

CHARLESTON: Raymond G. Harmon, 
William R. Lutman, John W. Oliver 

CHICAGO: Arthur I. Alpern, Harold A. 
Baker, Walter P. Becker, Roy W. De- 
meyer, Hugh S. Drewry, Thomas W. 
Eckels, Peter F. Hansen, Robert A 
Johnston, S. Leo Lowy, Raymond Mi- 
kulka, Lawrence C. Novander, George 
A. Olson, Michael T. Passarella, Wil- 
liam R. Powers, Charles L. Ririe, 
Thomas A. Rose. Vincent J. Sawinski, 
William Ww Sawyer, George W. 
Schmidt John Segers, Frank W. 
Shock, Oscar P. Snyder, Jr., Larry R. 
Weber, James A. Williams 

CINCINNATI: Guy Borden, Jr., Robert B. 
Bradley, Joseph L. Cassidy, John C. 
Cox, Ned E. Downs, Nathan Gilbert, 
Joseph G. Keeler, Wm. J. Kuertz. Jr., 
— S. Nader, John C. Pappas, Rich- 

d K. Stoms, Frank H. Trickey 

CLEVELAND: Reed H. Gunselman, Akha- 
urv S. K. Sinha 

COLUMBUS: Sheldon A. Canfield* Mor- 
ris Weiss 

CONNECTICUT VALLEY: Richard H. Ken- 


nedy 

DAYTON: Fernley H. Gard. Willioam F. 
Gesell. Donald L. Mack, John H. Mil- 
ler, William Shepherd, Robert B. 


Smock 
DENVER: Charles G. Bishop, George B. 
Mumma‘, William M. Murphy 
DETROIT: Russell V. Fisher. Reaneth P. 
Johnson, Lester V. Ostrander, Jr., 
Frank P. Sebor, Louis J. L. Veervamp. 
Duane M. Wright*. Norboru Yoda 
EASTERN NEW YORK: Donald C. Briner, 
Kenneth E. Denton, David L. Hillhonse 
FOX RIVER VALLEY: W. John Prestidge 
GREAT SALT LAKE: Gale F. Allred, M. 
Howard Osborn. Jack H. Strong 
HOUSTON: Richard A. Arnett, Kenneth 
W. Foster, Harold A. Garner, George 
R. Harvey, Jr., Edward A. Hinkle. Rob- 
ert E. Paulson, Robert C. Reese, 
Stephen L. Salaun, Edward M. Thom- 
ason, Jr., Reuben A. Vanderwilt, Jr., 
Clarence D. Varner, Fred E. Weathers- 


b 
IDAHO FALLS: Brb Rvbhee, Robert B. 
Gates, Edward E. Myers 
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INDIANAPOLIS: Robert D. Arbuckle, 
Wilbur J. Riedy, Jr. 

J. M. PERRY INSTITUTE: Elmer L. Big- 
ham, Weston H. Braun, Douglas €. 
Bromley, Martin L. Campbell, Ernest 

Goatz, Kenneth R. Sainsbury, 
James F. Yanda 

JACKSONVILLE: Henry Hirschman 

KANSAS CITY: Paul J. Grist, James F. 
Hadley, David K. Smoot 

LONG ISLAND, N. ¥.: Leo J. Chamber- 
lain, Ca.vin J. Felicetti, Ivan O. Field- 
gate, Herb 1ovlor, William A. Tuttle 

LOS ANGELES: Bernard Adler, Cliff 
Blackstock. John R. Dere, Norman F. 
Jesset, L. M. King, Walter G. Martin, 
David Van Minder.o, James M. Nielsen, 
Lawrence J. Notter, Jr., Fred G. Rob- 
erts, Jr.. Sumner B. Sargent, Jr., Ar- 
nold M. Spielberg, L. Merle Wilson 

MEMPHIS: Iro R. Lowery, William C. 
Robinson. Jack L. Sanders 

MOJAVE DESERT: Lewis L. Jepson, John 
M. Kuramoto 

MONTREAL: Claude J. Marchand, Sylvio 
O. Martineau, Jerry Z. Sliwinski 

NEW JERSEY: Adam N. Kazalski. Edward 
A. Kidzus, Angus R. Mac Gillis, Ma- 
thias P. L. Siebel, Albert W. Sitarski, 
Joseph D. Spanier, J. Budd Taylor, 
Frans M. Van Gelder, Kenneth L. Voll- 


mer 
NEW CRLEANS: Jack S. Webb 
NEW on Seymour M. Balson, David 
on, Hans Roserfeld 


O. Ha 
NIAGARA FRONTIER: Paul R. Belling. 


Morris L. Conover, Joseph A. Hauber, 


r., Stanley Kolis, Curtis P. McLaugh- 
lin. John E. Mozurowski, Jr., Brett L. 
Rayner 

NORTH TEXAS: Joseph E. Klueger, Jo!in 
R. Mooney 

NORTHERN CALIFORNIA: Lewis M. 
Bound, Jr., William C. Breyer. Richard 
D. Cameron, Robert M. Clark, Frank 
A. Day. Peter Kolokusis. Otto J. M. 
Smith, Paul Schroth, Donald A. Schuh 

NORTHERN INDIANA: Anthony J. Pe- 
trait's, Leonard T. Wassmann, Harlan 
J. Welo 

OAK RIDGE: James H. Day, Oliver J. 
Kirby. Richard F. McMahon 

OKLAHOMA CITY: Ralph A. Morgen 

OMAHA: John E. Childs, Charles F. King 

ORANGE COUNTY: Arlen = Cannon* 

PADUCAH: Walker L. Fug 

es G. G. Campbell, Joseph G. 


eed 
PENSACOLA: Walter J. Brown 
PHILADELPHIA: William F. Boone. Jr., 
Legrand E. Bush, Marion E. Cook, 
John J. Devenney, Phyllis A. Dillman, 
Manious Gottlieb, Paul . Helken, 
Grover K. Houpt, Edward C. Kistner, 
Joseph Kogan, William J. Linderman, 
Walter Rayvher, Robert R.. Shue 
PITTSBURGH: Clarence H. Baker, Bani 
R. Banertee*, Donald G. Bootmann, 
Albert W. Dudreck, Lewis E. Heiles, 
E. Y. Kung, Charles W. Maiden, Mich- 
ael Moskowski, Albert A. Poli, Rich- 
ard L. Reich, Sheldon D. Silliman, 
Louis S. Ugoletti 
See Norman E. Da- 
vis 


*Signifies that a new member of ISA has been admitted as a Senior Membzr. 


ROCHESTER: Floyd J. Acocks, John De- 
france, Eugene Miller, Harvey A. Mil- 


ler, Theodore A. Russell 

SABINE NECHES: Benny J. Ballard, 
George W. Millsap 

ST. LOUIS: John W. Cramer’, Allan C. 


Gunn 

SAN DIEGO: Clifford R. Benzel, George 
E. DeWeese, Walter V. Grady, James 
B. Ingram, Thomas C. Lieb, Dean L 
Morehead, R. R. een, Henry F. 
Rieden, Donald E. Rey, Kenneth A. 
Stone, Albert L. Ward hilip D. Was- 
serman 

SAN FERNANDO VALLEY: Jack B. at. 
Frank Larango, John W. McCarty* 

Frank K. Williams* 

SANTA CLARA VALLEY: Thomas J. Per- 
kins, Robert E. Rawlins, Robert T. 
Wheeler, Harmon H. Woodworth, Jr. 

SAVANNAH RIVER: Jarnes W. Beyson, 
Osmund W. Dixon, Jr.. Otis N. Hall 

SEATTLE: Jack A. Luce, Sigmund Meier- 
an, Duane I. Roodzent 

SOUTH BEND: Douglas G. Wiggins 

SOUTH TEXAS: James H. Button 

TAMPA BAY: Andre S. Medvedeff, Wil- 
liam C. Missimer, Jr. 


TOLEDO: William T. Kerby, Albert P. 
McCauley, Jr., Vernon C. Rees 
TORONTO: John M. Caley, Leslie F. T. 


Gent, Frank G. Grant. Henry N. Hill. 
Etanley Howard, Ted J. Karas, John 
J. Laishes, Gordon H. MacDonald, 
Peter G. Mercer, David A. R. Miller, 
Svivester S. Signore, Kenneth M. Tam- 


bon, Rudolf E. Templin, John L. 
Thorpe 
TULSA: Robert C. Bracken, Ernest L. 


Graves, Frank C. Lucenta, Romeo 
Matta, Ralph R. Renouf, Edward A. 
Stine. Richard H. be gs 

TWIN CITY: Kenneth N. Bergan, Charles 
G. Compton, Edward L. Ham, M. Cur- 
tis Hughes, Robert L. Lex, Merl V. 


Watschke 

WASHINGTON: John P. Davies, Jr., Fred- 
erick F. Dupree, Jr., James A. Luistro, 
Ray F. Plunkett 

WICHITA: Arivn D. Gates 

WILMINGTON: Orville E. Montgomery, 
Lennis F. Shafranek 

UNAFFILIATED UNITED STATES: Don- 
ald E. Adams*, Charles W. Baldwin, 
Krishin H. Bhavnani, Raymond E. 
Bowers, John G. Bravacos, Jr., Philip 
S. Chadwick, Gerald H. Clayton, John 
W. Hough*, Alexander M. Kizyma’*, 
Lloyd G. Lewis, Clarence Parkin, Carl 
F. Raine, William O. Risley 

UNAFFILIATED UNITED STATES: To- 
shihiko Sasaki, Alton D. Seaman, Fred 
D. Sundstrom, Stephen A. Torrey, 
Charles W. E. Walker, Guy E. Warner, 
Jr., Maurice M. Williamson, Ralph E. 
York 

UNAFFILIATED FOREIGN: Senen R. Ce- 
niza, Jr., Michael James, Glynn B. 
Jeffery*, Isabelino S. Lana*, Kanapaka 
I. R. Murty*, George L. Phair, Howard 
H. Rosenbrock, Jacques Van Ryssel- 
berge, Shanti S. Soni, Masayn Wata- 
nabe, Takashi Yamanaka, Chi Hsiung 

u 
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Case-ing . . . Cleveland Section 
member Dr. James Reswick joins the 
Case Institute faculty as Professor 
of Mechanical Engineering. He re- 
cently completed study in London 
under an NSF Fellowship grant. 
He’s served on MIT’s faculty and 
was chief engineer with George 
Philbrick Researches, Inc. 


Transfer .. . William Knesby, for- 
merly instrument engineer at ES- 
SO’s Research Engine Test Lab, has 
been appointed application engineer 
in Thermo Electric’s Instrument De- 
velopment Department. He’s a New 
Jersey member. 


Director . . . L. O. Johnson, Oak 
Ridge Section, has been appointed 
director of industrial and produc- 
tion engineering for the Fulton Syl- 
phon Division of Robertshaw-Fulton 
Controls Co. 


Manager .. . Atlanta Section mem- 
ber Joseph E. Jenkins moves up to 
marketing manager for DataTape 
products with Consolidated Electro- 
dynamics. 


Add Daystrom . . . Alden Webber, 
Seattle Section, has been appointed 
Systems Coordinator for Daystrom in 
the Seattle area, which he has cov- 
ered for the past six years for the 
Bristol Company. 


DataDirector . .. Herbert I. Cham- 
bers (photo), Los Angeles Section, 
has been appointed associate direc- 
tor of CEC’s DataTape Division. 


Specialist . . . Pittsburgh Section 


member John H. Covode (photo) has 
been appointed manager of sales— 
special products—for the controls di- 
vision of Hagan Chemicals and Con- 
trols. He’ll take over sales and mar- 
keting of all Hagan specialty control 
equipment. 





Herbert I. Chambers 
Consolidated Eiectrodynamics Hagan 
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Airco staffer ... B. A. Hart, New 
Jersey Section, has been appointed 
instrument engineer for Air Reduc- 
tion Chemical Company’s Calvert 
City, Kentucky, works. 


Sales and service . . . CEC has 
opened two district sales and serv- 
ice offices in Seattle and Denver. 
Two ISAmen head the offices — 
Robert V. Elliott in Seattle and Mac- 
key M. Payne in Denver. 


Fermi Plant .. . ISAman Ken- 
neth P. Johnson (photo) has been 
appointed maintenance engineer for 
Power Reactor Development Com- 
pany, the organization that is build- 
ing and will own and operate the 
nuclear portion of the Enrico Fermi 
Atomic Power Plant. 





C. Bower, Jr. 
Acton Laboratories 


Kenneth P. 
Power Reactor Development 


Up from sales . .. Leroy C. Bower, 
Jr., (photo), Boston Section member, 
moves from sales manager to gen- 
eral manager with Acton Labora- 
tories. 


NEMA officer ... G. R. Feeley, 
president of the Trinity Equipment 
Corp., has been named vice-chair- 
man of the Adsorption Section of 
the National Electrical Manufactur- 
er’s Association, and chairman of 
the Section’s Standards Committee. 
He’s a member of ISA’s Central New 
York Section. 


Consultant ... Charles W. Worley, 
New Jersey Section, has resigned his 
post at Electronic Associates to be- 
come a full time consulting engineer 
in the field of analog computer ap- 
plications. 


3M research . . . Twin City Sec- 
tion member Milton G. Malmquist 
has been promoted to manager of 
engineering research at Minnesota 
Mining and Manufacturing. 





Stanley A. Dawkins 


Car! Herrmann 


Frank F. Davis 


Car! Herrmann 


Two from CEC... Two Los An- 
geles Section members have left 
Consolidated Electrodynamics to 
join Car] Herrmann Associates, tech- 
nical representatives. Frank F. Da- 
vis (photo) will cover the Pacific 
Northwest states, and Stanley A. 
Dawkins (photo) will serve South- 
ern California. 


R&D ... Election of Raymond A. 
Runyan, Fairfield County member, 
as vice-president of research and 
development for Data-Control Sys- 
tems, has been announced. He’ll 
head the company’s enlarged re- 
search activities in telemetering and 
associated fields. 


Sales, district ... George H. Smith, 
Niagara Frontier, has been named 
district manager of Hagan’s Buffalo 
office, which also covers the com- 
pany’s Hall Labs and Calgon divi- 
sions. 


Daystrom PR’s . . . Two ISAmen 
will take over public relations jobs 
at Daystrom. New York member 
Robert H. Cushman, former associ- 
ate editor of Automatic Control, has 
been named public relations direc- 
tor of Daystrom, Inc. San Diego 
member Clifford E. Mathewson has 
been named manager of advertising 
and public relations for Daystrom’s 
Control Systems Division. 


Teacher . . . ISAman Donald D. 
Welt, Stromberg Carlson nuclear ap- 
plications engineer, conducted a 
seminar for the Instrumentation and 
Controls Division of the AEC’s Oak 
Ridge National Lab recently. 


Paper paper... Dr. T. M. Stout, 
Thompson -Ramo- Wooldridge, pre- 
sented a paper on “Computer Con- 
trol in the Pulp and Paper Indus- 
try” at a recent TAPPI Confer- 
ence in Pittsburgh. Dr. Stout is 
chairman of the System Engineering 
technical session for ISA’s Houston 
Conference and Exhibit, February 
1-4. 
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Announcing the newest 


VARIAN Potentiometer RECORDER 


the Dual Channe/ G-22 








MOST COMPACT AND PORTABLE 


Size and price need no longer limit 
the use of two-channel recorders. The 
Varian G-22 is the least expensive 
servo-operated two channel available 
—and also the most compact. It puts 
two time-correlated variables onto one 
chart of 5-inch calibrated width. 


The Varian G-22 is of completely mod- 
ular design —and a truly versatile in- 
strument. Plug-in input chassis are in- 
terchangeable to provide various re- 
cording characteristics. Chart motors 
are easily changed for additional 
speeds. Range is adjustable from 0-9 
mv to 0-100 mv on the basic input 
chassis. Zero can be set anywhere 
across the chart. And being a poten- 
tiometer recorder, the G-22 has the 
necessary sensitivity to serve a wide 
variety of recording needs. 


TWO-CHANNEL RECOR 


FEATURES 

« Potentiometer measuring circuit thousands of 
times more sensitive than a galvanometer. 

e Quickly interchangeable plug-in input chassis 
provide various recording characteristics. 

e Two-speed gear shifter standard; four chart 
speeds available by dual motor option. Choice 
of speeds from 4g in/hr to 8 in/min. 

e Modular construction throughout; permits 
rapid removal of subunits with a screwdriver. 

« Panel mount or portable versions available. 
Total weight is 35 pounds. 

¢ 1% limit of error and one second full-scale 
balancing time. 

e Cast aluminum case and box frame structure 
provide ruggedness. 

¢ Direct shaft connection between servo motor 
and potentiometer provides positive drive and 
allows space for optional accessories. 

+ Accessories include retransmitting slidewires, 
event markers, and alarm contacts. 

e Capillary pens and large rezervoirs provide re- 
liable inking. 

e Only $975 complete. 


For full information, write the Instrument Division 


VARIAN associates 





PALO ALTO 24,CALIFORNIA 


CIRCLE NO. 27 ON PAGE 73 
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> INDUSTRY NOTES 








Two astronauts will 
be housed within the 
8 x 12 foot confines 
of this simulated 
space cabin built by 
Minneapolis - Honey- 
well Aeronatical Di- 
vision for the Air 
Force’s School of 
Aviation Medicine at 
Brooks AFB, San An- 
tonio, Texas. 


Home of the Astronauts 


As we prepare for man’s own jour- 
ney into space, perhaps the most fas- 
cinating aspect of this exercise in 
perfection is man— imperfect, un- 
predictable man. The first man into 
space will experience an isolation 
such as man has never known be- 
fore, a complete divorcement from 
the earth. 

His mental and physical reactions, 
perhaps the critical question in the 
space journey riddle, are under 
study at the Air Force School of 
Aviation Medicine, Brooks AFB. A 
two-man space cabin simulator, de- 
veloped by Minneapolis-Honeywell’s 
Aeronautical Division, will be used 


to study man’s reaction to 30 days 
of simulated space flight. 

For 30 days, two hand-picked vol- 
unteer pilots will live in the 8 x 12 
foot simulator pictured above. A 
complex of scientific instruments 
will control the cabin’s environment. 
The occupants’ reactions will be dis- 
played and recorded on an exterior 
control panel and they will be under 
constant surveillance by closed-cir- 
cuit television. 

The prime purpose of these tests 
is to gain knowledge that can be 
used in the design of living and 
working quarters in space ships of 
the future. 


Automated Petroleum Pipeline 


Digital data transmission and su- 
pervisory control equipment have 
been combined to automate the na- 
tion’s newest petroleum pipeline, a 
447-mile artery linking Philadel- 
phia’s refineries with the midwest- 
ern terminal of Cleveland. 

The new 24-to-14 inch pipeline, 
built by Laurel Pipe Line Co. and 
automated by General Electric, de- 
livers 16 different petroleum prod- 
ucts from three refineries to 23 ter- 
minals. 


Automated Pumping Station 

Integration of supervisory and 
telemetering equipment made possi- 
ble the automated pumping station 
at Duncansville, Pa., which is con- 
trolled by an operator located 80 
miles away in the pipeline’s master 
control station. 

Chief feature of the electrical sys- 
tem is GE’s supervisory control 
equipment which includes a new 
automatically programed remote- 
indication logging (APRIL) system. 

Unlike most telemetering systems, 
APRIL transmits a code representing 


a number determined by the pri- 
mary measurement. The code is then 
indicated visually and logged as 
numbers at the master control sta- 
tion. 

In its initial pipeline application, 
APRIL has been dovetailed with 
analog telemetering, microwave and 
supervisory control equipment to 
form an integrated data gathering, 
transmission and logging system. 


Tailormade Strainer Control 

Another feature of the automated 
pipeline is a tailormade GE auto- 
matic strainer control at the initial 
pumping station which removes dirt 
and other foreign particles as petrol- 
eum enters the main pipeline. As a 
bank of strainers reaches the satura- 
tion point, the line feeding it is 
closed down. During shutdown, 
strainers are drained and cleaned 
automatically in only six minutes. 
Upon completion of the cleaning cy- 
cle, the line is reopened. 

Initial pumping capacity of the 
system is 11,500 bph from the east- 
ern-most station. 
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Boiling water and strain gages can be 
“‘mixed”’ readily and indefinitely with a 
mounting technique developed at Bat- 
telle Memorial Institute. The gage is 
housed in a brass blister-type pod that is 
soldered to the equipment at the point 
where strain measurement is desired. 
Wires leading from the pod are enclosed 
in a stainless steel sheath. In cases where 
chemical coatings might adequately pro- 
tect a strain gage against boiling water 
for 24 hours, the metal blister pod will 
provide indefinite protection. elop- 
ment of this technique was occasioned 
by two recent studies conducted at Bat- 
telle—one involving water-cooled rolling 
mills and the other involving engine cy- 
linders. 


An ultrasonic resonance gage checks core 
shift in this complex gnesi canopy, 
one of 50,000 parts going into Republic's 
F-105 Thunderchief. Allowable core 
shift tolerance is only +0.030 inch. This 
Branson Instruments “‘Vidigage’’ is ex- 
tremely simple to use. The operator 
merely slides a probe across the outer 
surface of the canopy and then reads 
varying wall thicknesses on a direct read- 
ing scale. 
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WHAT HAS THIS 
TO DO WITH 
VISCOSITY ? 








accurate accurate 
proportional comparative 
comparisons viscosity control 
insure ‘ insures 
anatomical . precise 
correctness 
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and you can make them better with a 


Bendix* Viscomparator 


/| 


Accurate blending of petroleum products to a specification viscosity can 
be controlled continuously and automatically. The viscosity of the process | 
fluid is compared with that of a reference sample at operating temperatures. 
Wide-range temperature compensation is inherent in the Bendix Viscom- 
parator’s design. Its sensing element withstands up to 650° F. (343° C.) and 


1,000 psi. 


For complete information about this surest, most modern method of 


controlling viscosity, write Dept. K12. 


Cincinnati Division 


3130 Wasson Rood ~- Cincinnati, Ohio 





Export Sales and Service: Bendix International Division, 205 East 42nd Street, New York 17, New York 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawa 4, Ontario 
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A UNIQUE CONTROL SEQUENCE 
for monitoring blast furnace gas 
pressures has been developed by Ha- 
gan Chemicals & Controls for a five- 
fuel boiler system serving a 53,000- 
kw steam-electric power station. The 
station provides power for the Gen- 
eral Savio Steel Mill at San Nicholas, 
Argentina. Changes in pressure lev- 
els are sensed by a variable-resist- 
ance transducer. A rectified voltage 
from a Zener diode is impressed 
across the transducer to produce a 
millivolt output proportional to vari- 
ations in gas pressure. This output 
is transmitted to an electrical-pneu- 
matic converter which shuts off the 
flow of blast furnace gas when it 
falls below pre-set limits. Other con- 
trols automatically cut in the next 
available fuel. 
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THE SEARCH FOR NEW ROCKET 
FUELS, textile fibers, plastics and 
scores of other chemical products 
will be hastened with the help of a 
Burroughs 220 electronic computer. 
Dow Chemical Company claims that 
installation of the 220 in their Mid- 
land research center will result in 
a more than ten-fold increase in the 
ability to wade through mountains 
of mathematical computations, pre- 
dict chemical reactions, evaluate ex- 
perimental results and process re- 
search records of many kinds. Dow 
points out that problems which may 
take a scientist as much as a year 
to solve will be solved by the 220 
in minutes. 
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RELAY DEFINITIONS have been 
approved by the American Stand- 
ards Association in a new publica- 
tion, “Definitions and Terminology 
for Relays C83.16-1959,” copies of 
which will be available soon from 
ASA. The definition of the term “re- 
lay” is as follows: “A relay is an 
electrically controlled device that 
opens and closes electrical contacts 
to effect the operation of other de- 
vices in the same or another elec- 
trical circuit.” 
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NEW THERMOELECTRIC devices 
have been developed by Whirlpool 
Corp. They include a compact water 
purification apparatus which uses 
the dual-effect thermoelements si- 
multaneously for evaporating and 
condensing, and a multi-compart- 
ment food cabinet for aircraft per- 
sonnel. The cabinet holds pre-cooked 
meals in a frozen state until a few 
minutes before serving time, when 
the electric current flow through the 
thermoelements is reversed and the 
individual compartment becomes an 
oven which quickly heats the meal 
to serving temperature without af- 
fecting other frozen meals in the 
cabinet. 


ISA Journal 





















The new Waugh FF and FB 
Series flow sensors are an out- 
growth of more than 25 years 
experience in the design and 
production of flow instrumen- 
tation. Completely new, yet 
proven through strenuous test- 
ing in actual use, these flow 
sensors have almost universal 
application and are the basis 
for our standard flow instru- 
mentation line. 


Both models feature extremely 
high accuracy, linearity and 
infinite life in use. Decreased 
bearing drag adds to linearity 
and practically eliminates 
maintenance problems. 


The turbine rotor of the FF 
sensor floats entirely on a fil- 
tered film of the liquid being 
measured, obviating wear 
from either radial or thrust 
friction. The FB turbine is 
supported by two ball bear- 
ings, which are lubricated 
and scavenged by the fluid in 
the line. 





WAUGH ENGINEERING COMPANY 


7842 BURNET AVENUE, VAN NUYS, CALIFORNIA e 


December, 1959 
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FLOW SENSORS... 


FF SERIES FLUID BEARING 
FB SERIES BALL BEARING 





a significant advance 
in flow instrumentation 





FLUIDS — Meters hydraulic oils, cryogenics, corrosive fluids, jet-aircraft fuels, 
and many other difficult to handle fluids. 


LINEARITY — +14%. 
REPEATABILITY — The absence of conventional bearing surfaces results in 
reproducability within 0.1% of flow rate. 

EXPECTED LIFE — Infinite. 


SIZES and FLOW RANGES — Standard ranges are from 2 to 500 GPM, in 
sizes from 5%” to 214” line o.d. The FB series is available also in 1” line 
o.d. model with flow range from 1 GPM. Standard models available in bulk- 
head length. Other sizes and ranges are available. 


LINE PRESSURE — Standard stainless stee/l unit is suitable for 5000 psi, with 
higher pressure ratings available. 


A new bulletin giving complete physical and technical data 
will be sent on request. Our engineering staff is available to 
assist in the development and manufacture of other precision 


flow instrumentation. 
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This FF Series sensor has been 
operating continuously at 35 GPM for 
5609 hours to date, and is still 
functioning perfectly. Expectancy 
unlimited! 


STate 2-1710 


Engineering Reoresentotives in Principal Cities 



































INTER OFFICE MEMO 


FROM: Chief Analytical 
Engineer 
TO: V. P. Marketing 


SUBJECT: Hays Thermal 
Conductivity Analyzer 


More in sorrow than in anger I 
wish to report a disquieting 
conversation with one of YOUR 
salesmen, a Melvin Somebody who 
stumbled into our department 
apparently by mistake. I took 
the occasion to ask him in a 
dignified manner what applica-— 
tions he was selling for the 
Hays T.C. Analyzer. Eyebrows 
upraised, he queried, "T.C.?" 

"Yes—T.C.," was my restrained 
reply. 

"Terra Cotta? Tinker to Chance? 
Tres Chic?" 

I did not blow my top but re- 
plied with simple dignity that 
'T.C." stood for Thermal Con- 
ductivity, a fact I thought was 
well known in what passes for 
our sales organization. At this 
point a man Melvin had the 
effrontery to pat me lightly on 
the head and wander off, mut- 
tering that hoe had to work on 
his swindle sheet. 

Mind you, I'm not saying this 
character necessarily represents 
the prevailing ignorance of this 
fine Hays product. But—it cer- 
tainly seems that intensive edu- 
cation is called for! 

Actually there are at least 
31 applications for the Condu- 
Therm, including Hz, He, S02, 
CSz, butane and benzine! 

And isn't it just remotely 
possible that somewhere, some— 
day a potential user might be 
interested in a Thermat Con- 
ductivity Analyzer with Electric 
Humidity Compensation?——a major 
breakthrough! 

You will remember that, in 
times past, you have implied 
(not too subtly) that our staff 
tends to be slightly technical 
in discussing product perform 
ance. 

Now, while I seriously doubt 
that this Melvin could under- 
stand roller skates, I am going 
to attempt an explanation of the 
Hays Electric Humidity Compen— 
sation in terms so simple there 
should be no reason why 
any salesman couldn't under— 
stand it. 


THE HAYS CORPORATION * MICHIGAN CITY 46, 





variations in 
water vapor content in the gas 
being analyzed produce errone— 
ous analysis since results are 
usually required on a dry basis. 
This error can be simply stated 
in a specific analysis as 


As you know, 


(6 


Z 


(Where W=% water vapor 
Z=% gas being analyzed) 





% Error= 


After exhaustive research, we 
have evolved a unique method of 
compensating for this: a water 
vapor sensitive element whose 
resistance varies as the water 
content of the gas. The Vari- 
able resistance introduced into 
the measuring circuit automat-— 
ically compensates the analysis 
results. 

As for other features, our 
Condu-Therm Analyzer has divided 
flow assembly, high speed of 
response, simple zero check, 
corrosion-resistant construc— 
tion, no moving parts and almost 
no maintenance...more features 
than any customer has a right 
to expect and far more than your 
men could remember anyway. 


P.S.—Let's get the word out! 
Why not offer our Bulletin 
59-B64l in one of those 
peculiar "Ramblings" ads. 


(I presume they're sup— 
poodd to be ads.) 

P.P.S.—-I hope this doesn't 
sound bitter. 


Growing Pains 


A problem encountered in a growing 
company such as ours is keeping our 
national sales force fully up-to-date. 
We've initiated a solution by appointing 
two regional sales managers with a com- 
bined 24 years experience in our field. 

George Heath, of Los Angeles is our 
Western manager, while Al Harrison has 
the Southern region out of Houston. 


‘Epp. | 


President 
INDIANA 
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INDUSTRY 
PERSONALITIES 


Spaceman Internationally 
known authority on space satellite 
systems, Dr. William L. Whitson 
has been named vice-president of 
Daystrom, Inc. 








Operations . . . John W. Murphy 
has been appointed manager of op- 
erations for Weston Instruments Di- 
vision of Daystrom, Inc. 


Quarter century . . . Louis P. Clark 
brings 25 years of executive ex- 
perience in the advanced electron- 
ics industry to his new post as man- 
ager of the Florida Division of Ra- 
diation, Inc. 


Marketing . . . New staff assistant 
for marketing in Robertshaw-Ful- 
ton’s Aeronautical and Instrument 
Division is Charles H. Unruh. 





Chicago office . . Thompson- 
Ramo-Wooldridge Products Compa- 
ny has established a sales engineer- 
ing office in Chicago, to be headed 
by central regional sales manager 
Ray J. Stanish. 





General . . . James McCormack, 
Major General, USAF (Ret.), vice- 
president of MIT has been elected 
a director of the Perkin-Elmer Corp. 





P-E sales . . . Lionel Robbins steps 
up to sales manager of the Vernistat 
Division, Perkin-Elmer. 





RCA to SIE... . Former RCA mar- 
keting exec, Leigh A. Taylor takes 
over the newly-created post of vice- 
president of marketing for South- 
western Industrial Electronics. 


NBS Chief . . . New chief of the 
Spectroscopy Section of the National 
Bureau of Standards is Dr. Karl G. 
Kessler. He’ll direct work in inter- 
ferometry, analysis of spectra and 
the study of hyperfine structure and 
isotope shift in spectra. 





Civilian .. . Rosel H. Hyde, well 
known in military electronics, leaves 
Ampex Corp. to become manager of 
marketing for Data-Control Systems. 





Network . . . Minneapolis-Honey- 
well’s Semiconductor Products Di- 
vision will set up a nationwide dis- 
tributor network for transistor prod- 
ucts. Named to the new post of 
manager of distributor sales for the 
division is M. C. Walker. 


ISA Journal 
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GREATER ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director St. Petersburg, Florida 


December, 1959 


























DIEHL 


SIZE 11 
RESOLVER 


+ 





STILL THE MOST 


in a new, shorter mechanical construction 


Without sacrifice of its unique 0.03% functional error and at signifi- 
cant reduction in cost to purchasers, the DIEHL B 11R 9-1 Resolver 
is now available in an over-all length of only 2.25”. 

Complete mechanical redesign of the unit has provided this length 
and cost reduction together with optional provision for a rear shaft 
extension. Terminal connections are available either with leads (as 
illustrated) or soldering lugs. 

In addition to a standard line of low and high impedance (com- 
pensated or uncompensated) windings the unit can be obtained with 
special windings for operation at frequencies as high as 2 megacycles. 

A still shorter unit, 1.750” in length, is available with the same 
0.03% functional error but with comparatively lower impedances. 

We invite engineers seeking to design more accurate computers to ask 
us for full details about these exceptionally precise new resolvers. 


SINGER™ 


DIEHL MANUFACTURING COMPANY 
A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
Somerville, New Jersey 
*A Trademark of THE SINGER MANUFACTURING COMPANY 





1A Trademark of THE DIEHL MANUFACTURING COMPANY 


* AC SERVOMOTORS AC SERVOMOTORS WITH AC TACHOMETERS * DC SERVO SETS 
* AC SERVOMOTORS WITH DC TACHOMETERS * AC AND DC TACHOMETERS * RESOLVERS 
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ACCURATE SIZE 11 RESOLVER 
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NEW BOOKS 








Vistas in Astronautics — Volume 2; 
Editors: Morton Alperin, H. F. 
Gregory; 318 pp., $15.00. 

Second Annual Air Force Office of 

Scientific Research Astronautics 

Symposium. Contains papers sur- 

veying the scientific and technolog- 

ical progress of astronautics, and in- 
dicating those areas of the field 
which should be emphasized to fa- 
cilitate future space exploration. 
(Order from Pergamon Press, 122 
East 55th St., New York 22, N. Y.) 





Engineering Mechanics: Statics, Dr. 
Irving H. Shames, 272 pp., $6.35. 
A full vector treatment with intro- 
ductory notions of the tensor, writ- 
ten for engineering students of all 
fields to teach principles as they are 
applied to actual engineering and 
mechanical problems. Problems at 
the end of each chapter. (Order from 
Prentice-Hall, 70 5th Ave., New York 

11, N. Y.) 


Handbook of Automation, Computa- 
tion, and Control—Volume 2; Edi- 
tors: Eugene M. Grabbe, Simon 
Ramo, Dean E. Wooldridge; 989+ 
pp. $17.50. 

With sections written by 104 special- 

ists, handbook emphasizes systems 

engineering, covers material of di- 

rect use to all levels of technical 

personnel in the associated fields of 
automatic control and computors. 

Stress is on new techniques and 

components for designing and devel- 

oping control systems. (Order from 

John Wiley & Sons, 440 4th Ave., 

New York 16, N. Y.) 





Advances in Semiconductor Science, 
H. Brooks, General Editor, 553 
pp., $15.00. 

Proceedings of the Third Interna- 

tional Conference on Semiconduc- 

tors, University of Rochester, Aug- 
ust 18-22. Subjects covered include: 

band theory, recombination and im- 

purity centers, surfaces, dislocations, 

excitons, optical properties, thermal 
conduction and thermomagnetic ef- 
fects, etc. (Order from Pergamon 

Press, 122 East 55th St., New York 

-- i ee 2 


Illustrations for Publication and 

Projection Y15.1-1959, 16 pp., $2.00. 
Illustrated pamphlet describes a 
standard method for _ preparing 
graphs, line drawings and tabular 
illustrations for technical publica- 
tions and slide projection. Recom- 
mended by ISAJ as a very useful 
guide to authors and speakers. (Or- 
der from ASA, 70 East 45th St., 
N. Y. 17, N. ‘Y., or ASME, 29 West 
39th St., N. Y. 18, N. Y.) 


ISA Journal 















MARS VEHICLE. Drawing, based on Boeing study, of space 
vehicle designed for launching from orbiting platform for recon- 
naissance flight to Mars and return. Lunar, orbital and interplane- 
tary system studies, and expanding programs such as the advanced 
Minuteman solid-propellant ICBM, are typical of challenging, long- 
range assignments Boeing offers electronic-electrical engineers. 





DARK TUNNEL.View in 100-foot dark tunnel, part of extensive 
Boeing infrared research and development facilities. Boeing investi- 
gations include use of infrared, visible and ultra-violet techniques 
for use in communication, navigation, detection and guidance at 
altitudes above tropopause. IR systems, inertial navigation, electrical 
power systems for satellites, shockwave radiation and refraction and 
irdome heating are other areas of assignments open at Boeing. 





ANTENNA PATTERN RANGE, with movable towers 
capable of handling models up to 1000 pounds. Boeing 
has openings in ECM antenna development, and in gas, 
solid and liquid dielectric research, as well as large- 
aperture antennas for ASMs, orbital vehicles and air- 
borne warning systems. Other openings are available 
in instrumentation, missile guidance and control. 


ELECTRONIC -ELECTRICAL ENGINEERS 


Write today for details of challenging, 
long-range positions available to you 
right now at Boeing. You'll find at 
Boeing a dynamic professional 
environment that's conducive to 
rapid advancement and deeply 
rewarding achievement. 








| 
Mr. Stanley M. Little, 
| Boeing Airplane Company, 
| P.O. Box 3822 - ISA, Seattle 24, Wash. 
Send me details of electronic-electrical positions, and the 
booklet, “Environment for Dynamic Career Growth.” 
Name Degree(s).....-..+++- 
Vv  , EEPEPLEPCETTLTETTCTETT TL TTT Le UL 
! , 
. ° [ec > | City SOMES... nr eccvevesccccvevece 
SEATTLE area, boating capital of U.S., offers world-famous recre- 
ational facilities. Fresh and salt water boating and fishing are only | Field of 
. . a” teld Of IMteTrest. . . . . - - cee eee meee eee Eee eee eee 
one hour from dramatic snow-capped mountains renowned for six- 
months-a-year skiing. Mild year-round climate. Excellent schools 
and universities, cultural activities, modern housing and shopping SBOEMMG 
centers. Wonderful Western living for the whole family! i Seattle + Wichita + Cape Canaveral 
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new products 


Proximity Switches 
Proximity switch containing 
only one moving part is self- 
contained in a_ 10-cubic-inch 
hermetically sealed brass hous- 
ing, impervious to coolants, 
abrasive dust and dirt, or tem- 
peratures ranging from —50 to 
250°F. Operates without tran- 
sistors, tubes, coils, relays or 
amplifiers. Requires no power 
input and operates completely 
without physical contact with 
its actuating means. General 
Equipment & Mfg., Louisville. 
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Miniature Rate-Gyro 
Rate gyro for high altitude 
rocket research is only 15 in. 
in diameter and 31% in. long, 
including connector; has a d- 
motor and potentiometer pick- 
off. Withstands rugged environ- 
mental conditions; temps from 
—65 to 180°F; unlimited alti- 
tude; vibration of 0.06 DA to 
10g’s, 10 to 2000 cps; shock of 
75g’s for 6 to 12 milliseconds on 
any axis and 50g acceleration. 
Hermetically sealed. Humphrey, 
San Diego, Cal. 
CIRCLE NO. 302 


Hydrocarbon Detector 
Completely self-contained unit 
for rapid analysis of total or- 
ganically-bonded carbons in at- 
mosphere or gases is suitable for 
use as an atmospheric monitor 
of air pollution or lower explo- 
sive limits. Serves effectively as 
leak or impurity detector in lab, 
field and processing systems. 
Sensitivity better than 0.1 part 
per million for organic carbon 
compounds. Range from 0-to-! 
ppm and 0-to-109%, adjustable. 
Perkin-Elmer, Norwalk, Conn. 
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Pneumatic Controller 

Indicating pneumatic control 
ler for temperature or pressure 
offers a fully compensated ther- 
mal system as a standard feature. 
Designed as a controller, trans 
mitter or receiver-controller, it 
combines features of dependable 
accuracy, ease of maintenance 
and simplicity of operation. 
Clean internal design facilitates 
servicing or changes of functions 
while in installed position. Rob- 
ertshaw-Fulton/Sylphon, Knox- 
ville, Tenn. 
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Continuous Tape Loop 

Continuous-loop transports for 
magnetic tapes up to 2” wide 
and up to 35, 80 and 100’ long. 
Designed for detailed analysis 
programs, loop mechanisms have 
isolated tape path under the 
heads for high precision, low- 
flutter performance. Up to nine 
tape speeds, dual tension sen- 
sors, slide mounting and inte- 
gral power supply. Controls are 
located on door at convenient 
working level. Minneapolis-Hon- 
eywell, Beltsville, Md. 
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Color Monitor & Control 

Compact, lightweight,  elec- 
tronic color monitor and con- 
trol unit, capable of displaying 
information revealing variations 
in hue and intensity of light re- 
ceived from samples, provides 
control output of 0.25 watts or 
greater. Assures close adherence 
to predetermined standards of 
color. Can be operated continu- 
ously or intermittently on stand- 
ard 60-cycle 110 to 120 volt 
current. Comapco, Inc., Encino, 
Calif. 
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Magnetic Tape Transport 

Completely redesigned trans- 
port features 400,000 character/ 
sec transfer rate, achieved with 
complete program freedom at 
120 inch/sec using 101,-in. reels 
of l-in. tape and 16 channels of 
Potter High Density Recording 
System. Redundant guide system 
and improved braking mecha- 
nism for minimum tape wear; 
precise tape alignment at all 
times; simplified loading; mini- 
mum reel change-time. Potter 
Instrument Co., Plainview, L. I. 
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Temp Pressure Recorder 
Redesigned 12-inch tempera- 
ture/pressure recorder features 
a modernized exterior. Rear of 
case has a recessed bottom that 
permits one type of connection 
for both wall or panel mount- 
ing. Extra-large door opening 
gives improved visibility of re- 
cording chart. Can measure tem- 
peratures from —300 to 1200°F; 
pressures from 30-in. of mercury 
vacuum to 25,000 psi can be re- 
corded. United States Gauge, 
Sellersville, Pa. 
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Fast Response 


conax 


BARE WIRE THERMOCOUPLE GLANDS 


provide the only 
simple, positive 
method for sealing 
two or more bare 
Guano rouower «46; Wires at pressures 
from full vacuum to 
20,000 psi. 

Low mass, unshielded, bare 


wire thermocouples give al- 
most instantaneous response to 





INSULATOR No. 4 


assuring 








greater of 
ment and control. 


* ‘Temperoture rai 
°F to+-1 oF 
@ All stainless steel 
construction 
@ Complete range of sizes 
@ Available from stock 


INSULATOR No. 1 


THERMOCOUPLE 
U.S. PATENT 2,625,573 WIRE 


WRITE FOR CONAX DATA 
BOOK SHOWING COMPLETE 
LINE OF THERMOCOUPLE 
ASSEMBLIES AND PRESSURE 
SEALING GLANDS. 


corporation 
conax 2332 sees Ave., Buffalo 21, N. Y. 
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HARD-TO-HANDLE FLUIDS 
SK 
METAL-TUBE ROTAMETER 











SK Metal-Tube (Armored) Rotameters are designed for 

ing the rate-of-flow of hazardous fluids, high pressure fluids, and 

steam. Their accuracy, sound design, and sturdy construction 

make these instruments easy to apply and easy to use in direct 

ond remote indicating, recording and controlling installations. 
For additional dota, write to SK for your copy of new 

Bulletin 19A. 


Schule and KoerXing COMPANY 


INSTRUMENT DIVISION 
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2253 STATE ROAD, CORNWELLS HEIGHTS, BUCK COUNTY, PA. 
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PANDUX 
THERMOMETERS 


cHeck GAG 


SURFACE TEMPERATURE , 



































SPOT-CHECK(® Al! Stain. SURFACE Three Ranges, MAXIMUM-MINIMUM Ail 
less Steel. Four ranges minus 50°F. to 370°F. Stainiess Steel. Four 
to 1000°F. With magnet Also in Centigrade.With ranges to 1000°F. With 

$4.00 magnet........ $6.75 magnet........ $6.75 











HI-HEAT Two Built-in PIPE For Pipe up to SURFACE PYROMETER 

Magnets. 50°F. to 750°F. 2” NPT. Minus 50°F. to 10” Surface Tip. Two 
$6.75 250°F. or 70°F.to 370°F. ranges to mend F. Com- 

With springclip.. $6.75 plete. -++» $57.00 

OTHER PANDUX THERMOMETERS: Stainless Stee! Order through 

Stem Dial Type regular and with maximum- ycer dealer or write 

minimum hands; Glass Mercury immersion Typ.s tactory for com- 

for production and laboratory. giete © catalog 1S$-129 
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PACIFIC TRANSDUCER CORP. [1°05 "i Fico. Br" 
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> new products 


Digital Computer 

Large - scale stored - pro- 
gram general-purpose digi- 
tal computer has wide scope 
of uses, from large volume 
commercial data processing 
and scientific problems to 
defense systems control. In- 
dustrial applications — in- 
clude real-time instrumen- 
tation for process control and data logging, and automatic test- 
data reduction. Features: completely solid state; 32,768 4*-bit 
words of magnetic core storage; parallel mode of operation; 
single-address logic, 2 instructions per 48-bit word, etc. Control 
Data Corp., Minneapolis, Minn. 
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Double-Pulse Generator 

Double-pulse version of popu- 
lan Cintel millimicrosecond 
pulse and sweep generator pro- 
duces a pulse coincident with 
the pre-pulse and an identical 
additional pulse delayed by‘ an 
accurately known time interval. 
PRF ranges from 0.95 cps to 
3Mc without duty-cycle limita- 
tions. Double pulses are partic- 
ularly valuable for measuring 
the resolution of high speed cir- 
cuits. Marconi Instruments, Englewood, N. J. 
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Small, Lightweight Mass Flowmeter 

Miniature mass flowmeter has size and weight reductions that 
make it practical for use in small aircraft. Unique feature is a 











transmitter that has only two moving parts to boost dependa- 
bility. A practical means of measuring fuel flow rate by mass 
rather than volume; readings are not affected by normal varia- 
tions in fuel temperature, pressure, density and viscosity Total 
weight of system, approximately two pounds; flow rates to 1,200 
pph, can extend up to 1,800 pph or 2,400 pph; temperature 
range —65 to 250°F. General Electric. 
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IR Photoelectric Control 

Uses an amplitude modulated 
beam of infrared radiation to 
permit high sensitivity with 
minimum interference or satu- 
ration by random light. Operates 
equally well on interruption of 
direct beam or on _ reflection 
from objects at a distance, Con- 
trol range is to 400 inches by 
reflection, to 400 feet by interruption; 600 operations per min- 
ute with equal on-off times. Cramer Controls, Centerbrook, Conn. 
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Electronic Quantizer 

Electronic quantizer with re- 
solving time of 20 millimicro- 
seconds is accurate to one part 
in 107 per day. Accepts time- 
varying input signals and reads 
out time of each interval in dig- 
ital code. In essence, a time-to- 
digital converter compatible 
with a variety of digital data 
handling equipment. Unique “swing-out” circuit card arrange- 
ment for easy servicing. Meets full military specifications. Com- 
puter Equipment, Los Angeles, Calif. 
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iH | 
ili 
LE-RE E RECORDER | 
for densitometry in paper s : 
A self-contained | | 
spotlight galvanometer — — Soegranr 
of extreme sensitivity logerithmic and tanne 
for the indication of logarithmic 
minute D. C. currents | | 
and voltages. | | 
fc 
model - 
45 2 in 
adjustable from 
| 10 to 200 millivolts 












| Designed ifically te be wsed with scanning densitometers fer correctly- 
| componseted quontitetive evaluation of electrophoretic patterns on filter paper 


| 7 . Pa 
| Write for Bulletin #1100 Finn 







| Afse: Densitometers pH Meters Colorimeters Fluorescence 
Meters _ Electronic Photometers Photometers 


PHOTOVOLT CORP. whic 


95 MADISON AVENUE e NEW YORK 16, N. ¥ 














Also: Colorimeters, Fluorescence Meters, Recorders, pH Meters 
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Solid State Annunciator 

Solid state, miniature, low-drain 
intrinsically safe, expandable annun- 
ciator has no n.oving parts. All op- 
erations are performed by highly de- 
rated solid-state elements. Operates 
on a-c or d-c line voltages; not af- 
fected by normal line variations or 
surges. Continuous duty is maintained 
at +20% nominal voltage. Lamps 
are interchangeable with existing 
annunciators. Models can be expanded easily with interchange- 
able plug-in units. Panellit, Skokie, Il. 
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Density Gages 
Density gages for automatic 
measurement of specific gravity 
or percent solids of liquids flow- 
ing through processing lines in 
pipes up to 8 in. diameter use a 
point source of radioactive ma- 
terial mounied in a safety shielded 
holder on one side of the line 
and a measuring cell on the other. 
Cell detects radiation energy in 
proportion to density of material flowing past gage, changes it 
to an electrical signal which is amplified and fed to recorder or 
controller. Measures span as narrow as 9.15 specific gravity units 
with precision as narrow as 0.0015 units. Ohmart, Cincinnati. 
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Electronic PowrMag Controls 

New line of solid-state electronic controls contains no tubes, 
slidewires or transistors, yet has almost universal application to 
all industrial process control. Adaptable to simple single-con- 
troller installations or large multi-plant systems with direct 
tie-in to data processing or digital computing equipment; for 
new system requiring provision for future economical expansion; 
and expansion of existing control facilities where pneumatic 
loops musi be tied into new equipment. Typical system includes 
input transducers, analog control computers, remote-control 
station and final-control units. Hagan Chemicals and Controls. 
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Function Generator 

Converts a pneumatic input 
signal into a characterized out- 
put. Principal use is in linear- 
izing signal from differential- 
pressure-type flow transmitter 
for quick, accurate readout on 
linear scales and charts. Offers 
further advantage of optional 
interchangeable cams which per- 
form an unlimited variety of additional functions. Has appli- 
cations in control of feedwater or steam-flow in power produc- 
tion; and in chemical, pe:tcleum, paper pulp and food process- 
ing fields. Taylor Instrument, Rochester, N. Y. 
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Dry Stylus Thermometer 

Dry stylus recording thermometer 
can be used as a portable field serv- 
ice unit for recording time and tem- 
perature in mobile units, or for per- 
manent or temporary mounting in 
any fixed position. Dry scriber is 
ideal for very low or very high tem- 
perature recording. Spring wound 
clock in 20 to 220°F or —40 to 160°F 
ranges; 24 hour or seven day. Pacific 
Transducer, Los Angeles, Calif. 
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if it's a bellows Kobertshaur makes it 


FORMED SINGLE 
SIES © SRASS 


,ONEL 


@ .STAINLESS 


PHOSPHOR BRONZE 


STEEL @ HYDRAULIC 2-PLY @ J-PLY © 


BELLOWS ASSEMBLIES tONZE @ BERYLLIUM 


COPPER @® MONEL JRAULICALLY FORMED 


SINGLE PLY @ 2-PLY sEMBLIES © BRASS 


SPHOR BRONZE © BEki.; w««< © MONEL ¢ STAINLESS 


HYDRAULICALLY FORMED SINGLE PLY e ° 





TEEL. @ 


Whatever your bellows needs, if the job can be 
done, Robertshaw can do it. The reason is very simple: 
Robertshaw hydraulically forms seamless metal bellows to 
meet exact requirements in dimensional limits and physical 
characteristics. Robertshaw produces bellows, in brass, 
phosphor bronze, beryllium copper, monel, stainless 
steel or other metals... in sizes from 4" O.D. up. Let 
Robertshaw save you money by engineering, producing, 
testing and delivering complete bellows assemblies from 
one source. Send for Bulletin M-1012. 


Ge GleihaFloo 





BRIDGEPORT THERMOSTAT DIVISION - Milford, Conn. 
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NEW N.I.L. 


HEAT-FLOW DISKS 4c 9 
MEASURES HEAT § jaime’ 
LOSS DIRECTLY 


For measurement and control, the NIL 
disks sense the rate of heat-flow (gain 
or loss) directly. They have an elec- 
trical output proportional to the rate 
of flow of heat through a surface. 


HGF-2 Monitor with HF-2 Disk 
HERE ARE SOME TYPICAL USES: 


1. Anticipating temperature changes for control system 

*2. Surveying for heat-loss areas in ducts and pipes. 

*3. Checking efficiency of heat exchangers 

4. Operating alarm systems, winter or summer. 

5. Direct recording in engineering tests 

NIL heat-flow disks are inexpensive, reliable, rugged, lightweight, and 
easy to install. 





SELECT THE ONE YOU NEED: 





OUTPUT 
CAT. MICROVOLTS DIAM. 
NO. per BTU Ft.’ Hr. IN. 
HF-1 2.5 0.4 
HF-2 250 2.0 
HF-3 714 4.3 


*The HFG-1B or HFG-2 Heat-Flow Monitors using the disks are de- 
signed for this function. 











FREE: Illustrated 


[NATIONAL [NSTRUMENT ABORATORIES 
Data Bulletin 


Washington, D. C. 





828 Evarts St., N. E. e 
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> new products 


Voltage/Current Amplifier 

Dual-channel amplifier permits 
direct observation of current and 
voltage waveforms when plugged 
into an oscilloscope. Current-sens- 
ing probes clamp around a wire 
for fast measurement and observation of current from 50 cps to 
8 mec; sensitivity calibrated from 1 ma/cm to 1 amp/cm in a 
1-2-5 sequence. Clamp-around probe eliminates loading, voltage 
drop due to resistor insertion and the breaking of circuits. 
Sensitivity of voltage channel is 50 mv/cm to 20 v/cm and 
bandwidth is dc to 10 mc. Hewlett-Packard, Palo Alto, Calif. 
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Scientific Computer 
Small, transistorized scientific 
computer can perform more 
than 100,000 calculations a min- 
ute. Requires litthe more space 
than average desk or drafting 
table; operates under the direc- 
tion of an internally-stored pro- 
gram of instructions; can per- 
form complex engineering and 
scientific computations on a continuous or production basis. 
Applicable to oil pipeline transmission, petroleum blend evalu- 
ation, power requirements analysis, etc. IBM, White Plains, N.Y. 
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Rugged TV Camera Tube 


Shock and vibration resistant image orthicon can withstand 
operating conditions involving altitudes up to 60,000 feet, oper- 
ates efficiently at temperatures up to and including 71°C and 











at relative humidities up to 95%. High sensitivity combined 
with spectral response approaching that of the eye; resolution 
capability is in excess of 600 TV lines. Response covers range 
from about 3200 angstroms to 6950 angstroms. With proper 
low-noise amplifiers, it can produce signal information with 
illumination on the photocathode as low as 0.00001 footcandle. 
RCA, New York, New York. 
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Vibration Standardizer 
Accelerometer sensitivity standard- 
izer converts all accelerometer sensi- 
tivities to a convenient | volt /g, 
allowing direct reading of accelera- 
tion on any VIVM. Includes a 
cathode-follower input and precision 
amplifier with a continuously-vari- 
able gain-control dial calibrated di- 
rectly in accelerometer sensitivities. 
Unholtz-Dickie, Hamden, Conn. : 
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Expanded-Scale Voltmeters 

Expanded-scale voltmeters monitor 
voltage to +0.39% of center-scale 
value. Ideally suited for panel in- 
stallation in ground power-facilities, 
test equipment and aircraft. 126 mod- 
els—a-c and d-c—in commercial or 
round, ruggedized and sealed ver- 
sions. Entire reading gage expanded 
linearly, graduations clearly indi- 
cated. Beckman/Helipot, Fullerton, 
Cal. 
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critical positions in a 


new long-range program 


PROCESS 


INSTRUMENTATION 


PRESSURE & FLOW 


| MICRO-MODULE 

| UHF TRANSISTOR 

| PHOTO 
| SYSTEMS j : 


HIGH 
RESOLUTION 






| 
| 





SOLID STATE CIRCUITRY 


Electronics Engineers for solid state 
circuitry utilizing most advanced tech- 
niques. Min. req.: BS in EE, 2 years in 
design of transistor circuitry. 


TRANSMITTERS 
Mechanical Engineers for design 
4 transmitters involving dia- 

hragms, bellows, Bourdon tubes. 

in. req.: BS in ME, 5 years in 
design of differential pressure and 
tlow detectors. 


Work encompasses development, design, application—truly profes- | 
| 


an 
15 


vd 





sional challenge involving creative work using newest technologies. 





Each position is not just another job, but a critical part in the “YALE” CAME 
development of process instrumentation systems vital to our 1 Conteh gente “aetion untae RA 


objectives in the field of automation. iF —- resolution of patterns . . . distortion 








— . P i E - on Kodak h tut lates, 
The program is just now being implemented. Opportunity is ‘ — — 


x 3” or 2'x 10". Di 
strictly ground floor. And the importance of the work guarantees Grdeance Fuse Laboratory 
personal recognition. 


type as described in litera- 
For further information, write: Mr. H. E. Crabtree, Manager, 












ture with increased range 
and convenience . . . micron 
range tolerances. 

Write us with full details of 






























Engineering Administration, 58 Federal St., West Lynn 3, Mass. your project. Delivery sched- 
Peete min bhote Ben 
‘ree Po oto Equip- 
Select positions also available in INSTRUMENT DEPARTMENT Cateloe. Instrumentation 
aircraft and missile instrumen- os Gee 
faton GENERAL @® ELECTRIC it 
BURKE & JAMES, ie on- 
321 S. Wabash Chicago 4. Illinois and 
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Relay can be operated under 
vibration of 20g up to 2000 cps 
and under shock of 50g for 11 
ms. No resonance below 2000 
cps. Extended exposure causes 
no damage or change in charac- 
teristics. Operating time-delays 
of 3 to 60 seconds, factory set 
within tolerance of +59%. Effects of ambient temperature are 
held to +5% over range of —65 to 125°C. Heater voltages range 
from 2 to 115 volts for delays of 3 to 12 seconds, and from 2 to 
230 volts for longer delays. G-V Controls, Livingston, N.J. 
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Steel-Mill Reset Control System 

Automatic digital control system posi- 
tions the rolls of a hot-strip mill and as- 
sures desired thickness of sheet steel. Re- 
sets position of screwdown rolls to an 
accuracy of 0.001 inch in accordance with 
directions from an automatic gage con- 
troller. System includes five control chan- 
nels to reset simultaneously rolls of five 
stands; can be designed to control any 
number of stands; stored-position facili- 
ties. Deviation indication in form of ana- 
log current output. Datex, Monrovia, Cal. 
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Mineral-Insulated Thermocouples 

Mineral insulated thermocouples can be bent into unlimited 
configurations; high temperature range up to 3,000°F; small 
size probes from 0.040” to 0.375” OD diameter sheath; response 
rate practically instantaneous. Wires exceed standard ISA accu- 
racy, are encased by inert minerals in an air-tight chamber; 
shock and vibration proof; corrosion resistance from wide 
choice of sheath metals. Conax Corp., Buffalo, N. Y. 
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Industrial Transistor Timer 

Transistorized timer for industrial 
machine and process automatic ap- 
plications provides extremeiy high 
reliability and has a conservative rat- 
ing of 3 million operations, repeat 
accuracy better than one percent. 
Available for a-c or d-c operation. 
Dial ranges are 0.02 to 1 second; 0.05 
to 5 seconds; 0.125 to 15 seconds; 
0.25 to 30 seconds; 0.5 to 60 seconds 
and | to 120 seconds. Heavy-duty dpdt control contacts rated 
15 amperes at 115 vac; 10 amperes at 230 vac; 4 amperes at 115 
vdc. Automatic Timing and Controls. 
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Miniature Tape Reader 

Punched-tape reader set, in- 
cluding transmitter-distributor, 
motor, base and cover, is 5%” 
high, 714” wide and 914” deep. 
Facilities for sequential output, 
hundred-word-per-minute trans- 
mission and reduced power re- 
quirements; models read 5- or 
6-level chadless or fully-perfo- 
rated tape. Applications include 
on-line data transmission over existing communications facilities 
and off-line control of tape-operated machines. Teletype,.Chi- 
cago, Ill. 
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FOR TESTING FABRICS 
THAT MUST HOLD GAS 











The Cambridge Fabric Permeameter is an accurate, rugged and 
convenient instrument for production testing of the permeability 
of fabrics which are to be inflated with Hydrogen, Helium, Car- 
bon Dioxide, etc. 

The rate of permeation through the fabric is quickly determined 
by equipment utilizing the thermal conductivity method and is 
indicated in terms of liters per square meter per 24 hours of the 
retained gas. 

Manufacturers of fabrics for lighter-than-air Craft, Life Rafts, 
Life Jackets, Gas Masks, etc., will find this an indispensable 
instrument. Send for particulars. 


CAMBRIDGE INSTRUMENT CO., INC. 
3557 Grand Terminal, New York, N.Y. 


CAMBRIDGE 
FABRIC PERMEAMETER 
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A BALANCING INSTRUMENT WITH A 
NEW STANDARD OF PERFORMANCE 


Recognized for its outstanding accuracy and versatility, the 
Morehouse Calibration and Weighing System Balancing Instru- 
ment has undergone a design change which adds new standards 
of stability and performance. An extremely sensitive miniature 
cam, spring loaded for positive performance, replaces a potenti- 
ometer ds the zero adjustment device. No phase relationship 
difficulties are possible and readings are direct and simple. 

In calibrating load cells, dynamo- 
meters, thrust stands, testing machines, 
and other weighing systems, the 
Morehouse Balancing Instrument can be " ree 
teamed with various capacity Morehouse 
Load Rings to give a broad calibra- 
tion range. A vacuum tube is used with 
the instrument and operates on 110 volts. 
Send today for our Bulletin 169 and data 
on this new Balancing Instrument. 


Territories open for qualified repre- eee 
sentatives. Write direct to factory. ~ 














MOREHOUSE MACHINE CO. 


1742 Sixth Ave ° York, Po 
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CVR-610 


INSTRUMENT POWER SUPPLY 


replaces short-life dry cells in 
recording and controlling in- 
struments with dependable 
long-life power supply 


Tops in the industry! A direct replace- 
ment for +6 or 4FH battery. Features 
long-life semi-conductors, high tem- 
perature operation-stability. Output 
voltage variation less than 0.1% 
with line variations of 105-125 volts 
and frequency variations of 50-60 


cycles $62 50 


Unconditionally Guaranteed for 10 Years 
































@ INSTALL THE CvR-610 
WITHOUT TOOLS OR INSTRU- 
MENT MODIFICATION .. . it's 
a perfect fit every time with a 
minimum of effort. For Brown, 
leeds & Northrup, Minneapolis 
Honeywell and others. You can 
depend on PM, 





PERFORMANCE MEASUREMENTS 


94 


COMPANY 
15301 W. McNichols, Detroit 35. Mich. 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 73. 











Designing Electronic Equipment 

Handy 48-page design booklet prepared 
by US Navy Electronics Lab has valuable 
info on design; lists common design 
faults, gives design suggestions under such 
headings as electrical, mechanical, therm- 
al, maintenance, safety and man-machine; 
section on human-engineering. A must 
for designers of electronic equipment. 
U. S. Navy Electronics Lab. 
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Heat Treating Data 

T'wo-page data bulletin TRU-9 tells 
why heat treating of thermostat metal 
parts, even simple flat blades, is recom- 
mended; what causes stresses and the re- 
distripution of stresses; discusses design 
cor-yensation for changes in shape re- 
sulting from heat treatment. Metals and 
Controls, Attleboro, Mass. 
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Forecast Motor Breakdown 
Practical methods for anticipating in- 
sulation failures and thus operational 
breakdown in motors and generators by 
means of non-destructive d-c over-poten- 
tial tests are detailed in bulletin 5-1.3. 
Associated Research, Chicago, Il. 
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Data Processing Equipment 

Heavily illustrated, 48-page booklet de- 
scribes L&N data processing equipment 
in use, including digital data processing 
and analog and digital computing sys- 
tems. Covers applications in electric 
power, petrochemical, aeronautics, agri- 
cultural and other fields. Leeds & North- 
rup, Philadelphia, Pa. 
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M-H Instrument Catalog 

Description, illustration, specs and ref- 
erence. for additional information on 
scientific and test instruments for mea- 
surement, recording and testing in 48- 
page condensed catalog. Minneapolis- 
Honeywell, Philadelphia, Pa. 
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Gas Sampling Systems 

“Package” method gas sampling sys- 
tems are divided into a possible total 
of eight component-packages sections 
which can be assembled into nearly 
16,000 combinations, one of which pro- 
vides best answer for any gas sampling 
problem. Complete info in 8-page bulle- 
tin 59-B651. Hays Corp., Michigan City, 
Ind. 
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Control Application Manual 

Complete line of automatic control sys- 
tems for hot water, steam, gas-fired and 
electric unit ventilators is described in de- 
tail in new 88-page Unit Ventilator Con- 
trol Application Manual. Actual control 
applications shown on each page, com- 
plete cycles of operation, damper se- 
quence charts, specs, etc. Barber-Colman, 
Rockford, Ill. 
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Airborne Spectrum Analyzer 
Solid-state spectrum analyzers that re- 
duce band-width requirements for air- 
borne telemetering applications have ac- 
curacy comparable to that in conven- 
tional ground data reduction. Compatible 
for use with existing IRIG telemetering 
systems. Gulton Industries, Metuchen, 
N. J. 
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Panalarm Annunciator Catalog 
New catalog on annunciator systems 
provides in 52-pages a comprehensive 
single source of information on annuncia- 
tor systems; function and application in- 
formation; equipment photos, charts and 
diagrams. Panellit, Skokie, III. 
CIRCLE NO. 409 ON PAGE 73 


In-Plant Temperature Control 

“Precision Temperature Controls in In- 
dustrial Plants” is title of 8-page folder 
that will interest plant and process man- 
agement and operations groups who are 
concerned with production, production 
equipment design and maintenance. Ap- 
plication details, product info. Fenwal, 
Ashland, Mass. 
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Level Control Accessories 

Specs, applications, descriptions and or- 
dering information on probes and acces- 
sories for capacitance-type level control 
instruments are given in 4-page technical 
bulletin RF-5914. Robertshaw - Fulton, 
Anaheim, Calif. 
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General Instrument Catalog 

Forty-eight page 1959-60 General Cata- 
log includes complete technical data on 
broad range of pulse instrumentation, in- 
cluding general purpose pulse generators, 
word generators, time-delay generators 
and electronic counters. Detailed techni- 
cal articles cover factors in instrumenta- 
tion selection and applications. Electro- 
Pulse, Inc., Culver City, Calif. 
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The sentinel that never gets relief...Day after day after day, for over 4 years this Beckman oxygen analyzer has 
maintained vigil on catalyst regeneration. Located eight stories above The Texas Company refinery at Wilmington, 
California, it has monitored unreacted oxygen, under demanding conditions, with only minimum routine main- 
tenance. Analysis must be continuous, dependable, accurate. % This Beckman instrument is the only oxygen ana- 
lyzer to use a direct paramagnetic measurement exclusively, which brings you these advantages: Dependability... 
under the most rugged conditions. Simplicity...with no auxiliary measurements to complicate analysis, no extra 
components requiring extra maintenance. Accuracy...with sensitivity and specificity to meet the most critical 
process requirements. 4 Whatever your application, if you want detailed specifications on an oxygen analyzer 
that withstands tough environments and gives you continuous, dependable answers, write for Data File 30-12-08 


Beckman: / 
Scientific and Process / Instruments Division 
Beckman Instruments, Inc 


/ 2500 Fullerton Road, Fullerton, California 


It’s a Fact: A Beckman Infrared Analyzer has successfully controlled heat input to a refining tower for three years, maximiz- 
ing ethylene recovery and minimizing methane content by analysis of the bottoms of ademethanizing absorber 
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LEVEL 
MASTER’ 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. @ Oak Lawn, Ill. 
Phone GArden 5-0240 

















poceore een nnn--ee oe 
' i 
' Jo-Bell Products, Inc. Dept. € ' 
; 5456 W. 111th St., Oak Lawn, Ill. 1 
| 
; Send full information on Level Master i 
1 and name of nearest representative. ; 
! | 
i 
My name : 
' c i” 7 ' 
' ‘ 
§ Address ‘ 
; t 
1 City Zone ___State ; 
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> new literature 


Advanced Electronic Instruments 

Photos and specs on additions to ad- 
vanced instrument line in one page bro- 
chure; covers transistorized signal gen- 
erator, voltmeter, vibration meter, vac- 
uum tube voltmeter, audio response plot- 
ter, etc. Southwestern Industrial Elec- 
tronics, Houston, Texas. 
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Complete Hygrometric Catalog 
First complete hygrometric catalog con- 
tains in 69 pages descriptions and _ illus- 
trations of hundreds of pieces of mois- 
ture-detection, control and alarm equip- 
ment. Complete systems described, as well 
as individual components for building 
specialized systems. American Instrument 
Co., Silver Spring, Md. 
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Complete Recorder Specs 

Buying info on complete line of record- 
ing instruments, including dimensions 
and chart speeds, operating specs, appli- 
cations, features and accessories in 12- 
page bulletin GEA-6933. Recorders are 
grouped by accuracy class for convenient 
selection. General Electric, Schenectady, 
em 
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Facilities Brochure 

Facilities and capabilities brochure out- 
lines engineering services and products 
for automatic measurement and control 
of processes by electronic and electro- 
mechanical techniques for industry and 
the military. American Bosch Arma, Oak 
Lawn, Ill. 
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Digital Tape Handler 
Complete specs on FR-400 Digital Mag- 
netic Tape Handler in 8-page brochure. 
Machines available in 1/2, 3/4 or l-inch 
tape, providing up to 32 data channels. 
Ampex Corp., Redwood City, Calif. 
CIRCLE NO. 417 ON PAGE 73 


Glass-Tank Analysis Control 

The way an oxygen analyzer was used 
to control glass-tank excess air, improve 
fuel economy and quality of end product 
is described in 4-page performance re- 
port G10.3-1. Chart records of this actual 
application show progression from full 
manual to full automatic control. Bailey 
Meter, Cleveland, Ohio. 
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Data System 

Complete description of Kybernetes 
Series 2000 Data System in 12-page bro- 
chure that outlines construction and op- 
eration of basic modular chassis, gives 
technical data on all functions of equip- 
ment, complete specs, and typical system 
block diagram. Hagan Chemicals and 
Controls, Pittsburgh, Pa. 
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Buy one unit... 
e+e do THREE jobs! 


1. Portable Testing 
2. Bench 
3. Bench Dead Weight Testing 


Testing 


Pump svitable for 
Pressure to 10,000 ao | 
Complete fittings to 
service oll pressure 
instruments. 










TWIN SEAL Pressure Test 
Unit arranged for bench 


TWIN SEAL Pressure Test 
Unit for dead 


Eight 


weight testing. 
models weight 





testing. Pressure ranges 
2000, 3000, 5000 and 
10,000 psi. Meunted on 
drip pan. 





NEW fully illustrated catalog on TWIN SEAL 
Pressure Test Unit. 


Address Dept. M1 
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“To 
KEEP YOUR INSTRUMENT AIR 
Industrial Use of Isotopes | 
| LINES DESERT-DRY. . . Get Lectrodryer— it costs 


“Industrial Radiography with Radio- | 

isotopes” is 12-page booklet describing | x P 

equipment and methods of radiographing | you less to pay more. When product quality hinges on the performance of 

all kinds of industrial products. Advan- | sensitive pneumatic instruments, it doesn’t pay to skimp on instrument 

tages peculiar to isotopes in radiography, | ‘ 3 4 el 

selection of proper isotopes for particular | protection. Lectrodryers give you proved drying ability, plus long-range 

job, methods of making exposures. In- | ene ' ; ‘ 

cludes chart of equivalent energies show- | dependability, and that’s why they cost somewhat more. They are designed 

ing typical exposure times for various ma- | generously; materials are of the best. Ask about the new Lectrodryer Budget 

terials of varying thicknesses. Picker X- : , A i 
Dryer. It’s built especially for instrument service, when small quantities 


Ray Corp., White Plains, N. Y. 
CIRCLE NO. 420 ON PAGE 73 of air are required. Other standard Lectrodryers are available for larger 


Furnace and Oven Controls | volumes. Contact Pittsburgh Lectrodryer Division, McGraw-Edison 


Bulletin B43-1C is 40-page booklet with Company, 356 32nd Stree’, Pittsburgh 30, Pennsylvania 
prices and illustrations describing Elec- 
troniK potentiometers, milliovoltmeters, 
thermocouples, Radiamatic detectors, 
flame saieguard systems, industrial con- 
trols and final control elements. Minnea- 
polis-Honeywell, Philadelphia, Pa. 
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Analytical Instruments 

Six-page brochure gives application data 
on photographic spectrographs, direct 
reading spectrometers, X-ray diffraction 
instruments, plus catalog references on all 
instruments shown. Jarrell-Ash, Newton- 
ville, Mass. 
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Measuring Instruments Catalog 
Illustrated 96-page 1959-60 Guide and 
Catalog of Precision Measuring Tools and 
Instruments contains detailed information 
on measuring tools and toolroom special- 
ties, optical measuring equipment, gear 
hobbing and gear testing machinery, etc. 
Scherr-Tumico, N. Y., N. Y. 
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Picture/Instrumentation on 
One Film 

Now, both photo coverage of cameras 
and instrumentation signals can be re- 
corded on each individual frame of film 
with new digital photo recording heads 
that fit most existing instrumentation 
cameras, pinpoint “split-second” reac- 
tions. A great tool for testing and 
analysis. FMA, Inc., El Segundo, Calif. 
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Computer Program Compiler 
Complete explanation of new compil- 
ing routine and translator for LGP-30 
electronic computer in Manual S-520. 
With new compiler, programing can be 
submitted to computer in simple alge- 
braic form. Can compile fixed of float- 
ing point programs. Royal McBee, Port 
Chester, N. Y. 
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Electronic Multiplier 
AM/FM electronic multiplier which | 

provides dynamic accuracy of +0.05% of | 

full scale at 500 cps is described in 16- | a | 

page brochure. Complete discussion of | ec ro @ er 

theory of operation; features and perfor- 


mance specs. Computer Systems, N.Y.C. 
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December, 1959 97 








ORT BEY = 





| > new literature 





WELCH DUO-SEAL’ VACUUM PUMPS 


Electronic Instruments 

Technical data on line of electronic 
instruments in short form catalog bulle- 
tin. Descriptions of solid-state regulation 
power supply series; instruments for ac- 
curate measurement of resistance in ultra- 
high megohm range, etc. Mid-eastern 
Electronics, Springfield, N. J. 

CIRCLE NO. 427 ON PAGE 73 


Scam Annunciator Catalog 

Info on operation and application of 
annunciator systems for various industrial 
uses in 36-page illustrated catalog 659. 
Engineers who specify annunciator or 
monitoring systems will find this catalog 
extremely helpful, since it contains basic 
engineering data. Scam, Chicago. 


CIRCLE NO. 428 ON PAGE 73 





Rigid design requirements make these pumps 


Welch Pumps are best because: Every pump is 
quiet operating, long wearing; meticulous fac- 


triple tested. Specified performance guaranteed. 
Lewest cost per year of use. Highest vacuum of 
any mechanical pump. Quietest mechanical 
pump made. 

When you buy a Duo-Seal Pump, you are buy- 
ing a pump with a reputation. Over the years 
Duo-Seal pumps have built up this reputation 
for long-life dependability, quiet operation, 
long-term adherence to original specifications 


tory inspection methods make sure that every 
pump is perfect when it leaves the plant. Triple 
testing with McLeod gauges lerves.no room for 
question on final performance. 


For complete specifications, 


request our catalog. 


High Pressure Gages 

High-pressure boiler water gages for 
WSP up to 3000 psi feature a new con- 
cept in high pressure gage design using 
principles of light refraction. Water lev- 
el shows black, similar to reflex gages; 


steam area shows clearly as line of bril- 
liantly lighted bullseyes. Covered in data 
unit 358. Jerguson Gage and Valve, Bur- 
lington, Mass. 
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The superior performance of Duo- 
Seal Vacuum Pumps is due to the 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY use of oc oe. a me 
processed product that maintains 
ESTABLISHED 1|880 these pumps at highest vacuum 
and efficiency. Chemically stable, 
with low vapor pressure, Duo-Seal 


1515 Sedgwick St., Dept. ISA, Chicago 10, Iil., U.S.A. SS uae oe Ger eee 
75 


Manufacturers of Scientific Instruments and Laboratory Apparatus oratory tests. Oil .75 at. 


CIRCLE NO. 98 ON PAGE 73 Pulse Width Discriminator 


: 3 Six-page technical brochure on pulse 


width discriminator filter, new device ap- 
Ad MYtRHEAD 


plicable to a wide variety of pulse and 


video type electronic systems, includes 
description of the unit, where it can be 
FOR LABORATORY AND INDUSTRY 
a complete range of WESTON CELLS 


used, gives electrical, mechanical and en- 
Muirhead Standard and Industrial Reference Cells are manufactured 














vironmental features including actual 
measured data of a typical unit. Mini- 
Rad, North Hollywood, Calif. 
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Hardness Tester 
Automatic, non - destructive 

tester that gives lab accuracy on the pro- 

duction line is described in four-page 


hardness 





a 
z from laboratory refined chemicals and are characterized by a : —" 
long life and constancy of e.m.f. Several types are small and robust brochure; gives capabilities,’ method of 
and unsaturated types possess an extremely low temperature operation, applications, etc. Precision “ 
coefficient of e.m.f. Cells can be supplied mounted or unmounted. Products, Tulsa, Okla. 
In all types the positive limb contains mercury and mercurous CIRCLE NO. 431 ON PAGE 73 
sulphate, and the negative limb a cadmium and mercury amalgam— al 
- the electrolyte being either a saturated or unsaturated solution Voltage Dividers - 
i Up) of acid cadmium sulphate according to type. Four-page brochure gives features, ap- I 
5 Write for literature. 5 he ; : : te 
| plications and operating information on M 
f precision decade voltage dividers for such D: 
MUIRHEAD TECHNIQUE uses as calibration of voltage and current M 
meters, measurement of gain and at- en 


A technical journal edited and published quarterly by 
Muirhead & Co. Limited. Free on request. 

In addition to articles by our own engineers, giving news 
about the latest designs, developments and applications of 


tenuation, etc. Electro Measurements, ae 
Portland, Ore. 
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Muirhead products, there are also many articles by 

: engineers outside the company, describing specialized Analog-to-Digital Processor Py 
legempaes in which Muirhead equipment plays its part. Operations, design details and specs of | 
i See 393 MicroSADIC, high speed analog-to-digital me 
RULED ee OBL Le a ee eee Processor in 4-page bulletin 3004, Ma- er 
| chine acquires, digitizes, and stores data to 
MUIRHEAD INSTRUMENTS LIMITED STRATFORD ONTARIO CANADA | at maximum rate of 10,000 samples per in 
Lt i a he en te Tepe | On Consolidated Flectrodynamics, ys 
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Electronic Scale Instrumentation 

“Ametron Electronic Scale Instrumenta- 
tion” explains flexibility of components 
in various combinations to detect, record 
and indicate direct physical quantities, as 
well as perform automatic control func- 
tions and transmit information over long 
distances. Info on basic instrumentation 
and accessories available to industry. 
Streeter-Amet, Grayslake, Ill. 
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Automatic Acceptance Tester 
Tester automatically sequences through 
entire 126 TACAN transceiver channels 
without operator supervision and prints 
out results on tape, numbered according 
to channel tested. Reduces test time from 
7 hours to 30 minutes. Four-page bulle- 
tin 321A describes features and perform- 
ance. Stromberg-Carlson, Rochester. 
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Reverse Relay 

Pneumatically controlled industrial pro- 
cess can be given “fail-safe” protection 
in case of air line failure with compact 
new reverse relay which gradually reverses 
the action of pneumatic operated valves, 
motors and dampers. Data in form P-82. 
Powers Regulator, Skokie, II. 

CIRCLE NO. 436 ON PAGE 73 


Telemetering System 
Configuration, operational performance 
and system applications of TU-1A Tele- 
metering System comprising miniaturized 
transmitter and receiver in 4-page bulle- 
tin. Telemetering Corp., Mesa, Ariz. 
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Instrument Counters Catalog 

Eight-page catalog 400 gives descrip- 
tions, specs, diagrams and application in- 
fo on instrument counters for missile 
tracking devices, radar equipment, compu- 
ters, navigation and gaging instruments; 
plus series of digital readout indicators 
for applications where it is necessary to 
have larger figures for better readability. 
Durant, Milwaukee, Wisc. 
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“AccuRay” Instrumentation 

Iwelve-page brochure contains info on 
all of manufacturer's process industry 
measurement and control equipment. 
Specs, applications and operating charac- 
teristics of AccuRay Continuous Level 
Measurement Systems, Tank or Bin Level 
Detector-Controller, Continuous Density 
Measuring Systems, Container Fill Con- 
trol Systems, etc. Bulletin PI-959. Indus- 
trial Nucleonics, Columbus, Ohio. 
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Proportioning Pump 

Electrically - driven, positive displace- 
ment chemical proportioning pump for 
accurate proportioning of chemical solu- 
tions, acids and alkalies to process water 
in industry is subject of 2-page bulletin 
1210. 20-1. B-I-F Industries, Providence, 
R. I. 
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| Guaranteed Stability 
5 Parts in 10” per Day! 





ULTRA STABLE 
OSCILLATOR 
Model 101C 
with 


FREQUENCY 
MULTIPLIER 
Model 131AB 


and 


FREQUENCY 
DIVIDERS 
Models 121A, 121B, 121C 


The Ultra Stable Oscillator is a one megacycle per second crystal 
controlled oscillator with exceptionally high frequency stability. It is de- 
signed to meet the need of scientific and engineering establishments for a 
stable frequency standard at moderate cost. A Coarse Frequency Control 
permits the oscillator frequency to be adjusted over a range of +0.5 cycle 
per second, in steps of 0.1 cycle per second. A Fine Frequency Control, 
calibrated in parts in 10°, permits interpolation between the settings of 
the Coarse Frequency Control. 

Frequency Multiplier, Model 131 AB, provides phase stable frequencies 
of 10 mc and 100 mc. Frequency Dividers, Models 121A, 121B, and 121C 
provide a system of sine wave frequency division with a high degree of phase 
stability. Matching Power Supply is available. Write for Technical Bulletin 


USO. 





@ FREQUENCY 1 Mc/s nominal; accurately adjustable over a range of + 0.5 cps. 
@ FREQUENCY STABILITY Drift rate less than 5 parts in 10"° per day. 
@ CRYSTAL OVEN Stabilized to better than 0.01°C by temperature-sensitive 
resistance bridge and high-gain heater control circuit. 
@ SINE WAVE OUTPUT 2.5 volts r.m.s. minimum open circuit, output im- 
pedance approximately 250 ohms. 
@ PULSE OUTPUT Approximately 1 volt peak. 
@ POWER REQUIREMENTS ~~ 150 volts dc regulated at: 
100 ma. maximum during warmup 
60 ma. normal 
6.3 volts ac or de at 3 amps 
@ WEIGHT Approximately 30 pounds 
@ MOUNTING Standard RETMA rack panels, 7 x 19 inches 
@ RECOMMENDED AMBIENT TEMPERATURE LIMITS 0° to 50°C. 














The new name for HYCON EASTERN, INC. is 
Hermes Eleetronies Co. 


75 Cambridge Parkway e Dept. Y . Cambridge 42, Massachusetts 
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Model MM-2 
PRANDTL 


MICROMANOMETER 


measures 
small pressure differences 
with an accuracy of 
0.000006 of 1 psi 
over a range of 2” 






This 3 channel instrument is tempera- 
ture calibrated and can be used as a 
secondary standard. Write for Bulletin 
No. 17 


FLOW CORPORATION 


<=> 85 MYSTIC STREET 
ARLINGTON 74. MASS 
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| 


UPON REQUEST & 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 





PA. Al3 lurtevanT co. 
— [QUAL ‘T yt 44 4LINOIS 
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Power Supply Catalog 

Short-form catalog 422, 12-page, of 
Regatiron power supplies and calibrators 
includes first-released specs on Regatron 
Mark II series calibrators; plus technical 
feature useful to engineer concerned with 
instrumenting automatic delivery of d-c 
power in complex equipment. Electronic 
Measurements, Eatontown, N. J. 
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Short Form Catalog 

Fifteen-page short form catalog gives 
descriptions, specs and ordering info on 
oscilloscopes, oscillators, square-wave and 
pulse generators, other frequency measur- 
ing and monitoring equipment; wave- 
guide test equipment, amplifiers, etc. 
Hewlett-Packard, Palo Alto, Calif. 
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Pneumatic Aircraft Controls 
Composite Pneumatic Controls Bulle- 
tin PC1.20 features 20 different motor, 
solenoid, pressure and manually-actuated 
pneumatic units for aircraft and missile 
applications. Includes selector valves, 
pressure regulators, shut-off valves, pres- 
sure-relief and check valves, and ram air 
scoops. Whittaker Controls, Los Angeles. 
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Standard Valves and Fittings 

Types of standard valves and fittings 
for 30,000 psi and 60,000 psi service as 
used in pure physics investigation, petrol- 
eum and chemical pilot plant testing, 
geophysics and nuclear reactor research 
are detailed in 16-page catalog 659. High 
Pressure Equipment, Erie, Pa. 
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Strip Tension Control 

How strip tension control system was 
used to minimize strip breakage in three 
continuous annealing lines is detailed in 
4-page performance report SI1.1. Instru- 
ments used are listed, along with other 
applications. Bailey Meter, Cleveland, O. 
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Acoustic Noise Generator 

Acoustic noise generator which uses an 
electro-mechanical transducer of moving- 
coil type producing 166 db of random 
noise and 170 db at discrete frequencies is 
described in 4-page bulletin. AVCO Re- 
search and Advanced Development, Wil- 
mington, Mass. 
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Meter Manifold 

Four-page brochure on meter manifold 
for use with differential pressure-type re- 
cording or transmitting instruments gives 
operating info, general specs, diagram and 
physical data. Anderson, 
Houston, Texas. 
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Greenwood, 


SINCE 186C 


Superior 
timers and 


STOP WATCHES 


FOR SCIENCE and INDUSTRY 


Where extreme accuracy is essential — Heuer 
Timers are the answer. Reliability coupled with 
the most advanced features makes HEUER the 
first choice for every time-measuring assign- 
ment. New Central Register design for greater 


legibility. 


Ref. #31-213 

Heuer Century Decimal 

Timer with side-slide. 

Thin Black hand makes 

one complete Revolution 

in 60 secs. Large Red 

minute hand registers up 

to 60 mins. Outside dial 

div. reads in Dec. mins. 

Red inside div. in secs. 

and/or mins. 

Time out by$27 00 

side-slide. 

Other Heuer Timers from $19.00 
GUARANTEED REPAIR SERVICE 

on all fine timing instruments free estimates 

Send for FREE 100th Anniversary Heuer 
‘Century Timer’ catalog—over 100 

different timers! 


HEUER TIMER CORP. , dept. 1.s. 


441 Lexington Ave., New York 17, N. Y. 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 














\ LIQUID 





Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft. 


pressure or differential pressure. 
SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


PATERSON,N. J 


463 GETTY AVE., 
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Counting Devices 

“A Fresh Edge on Competition” des- 
cribes advantages of including counting de- 
vices in the design of machinery; 8-pager 
includes illustrations of various counters 
and mentions benefits gained by incor- 
poration of mechanical, electro-magnetic 
and photo-electric counters in modern 
machinery. Veeder-Root, Hartford, Conn. 
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Solenoid Valves 

Stock list and selection guide on sol- 
enoid valves contains engineering info, 
simple selection guide and _ illustrations, 
and flow diagrams on every type of valve. 
Prices and shipping info; 16 pages. No. 
506. Automatic Switch, Florham Park, 
N. J. 
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Swept Audio Measurements 

Frequency response and distortion mea- 
surements of amplifiers, speakers and 
other high-fidelity equipment are dis- 
cussed in “Panaoramic Analzer No. 5.” 
Automatic techniques for testing tape and 
disk recorders and pickups also described. 
Panoramic Radio Products, Mt. Vernon, 
So 
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Radiometric Analysis 

Four page technical bulletin “How to 
Make Quantitative Determinations by 
Radiometric Analysis,” describes and de- 
fines an analytical technique which has 
broad application in the research lab. 
Nuclear-Chicago, Des Plaines, Ill. 
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Electrical Instruments Catalog 
Short-form 8-page catalog gives descrip- 
tions and specs on frequency analyzers, 
oscillators and associated equipment; lab 
equipment and precision components, 
control units, etc. Muirhead, Beckenham, 
England. 
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Synchronous Motors 
Features of a new line of extreme pre- 
cision hysteresis synchronous — electric 
motors for use in tape transports, turn- 
table drives, missile and aircraft instru- 
mentation, computer drum drives, etc., 
are given in 4-page illustrated brochure. 
Performance characteristics and dimen- 
sions in picture and chart form. Tele- 
computing Corp., Los Angeles, Calif. 
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Film List 

Limited supply of instrumentation film 
list compiled by ISA Education Depart- 
ment available. Description of film con- 
tent, ordering information. More than 85 
films. Instrument Society of America, 
Pittsburgh. 
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3 new Sorensen transistorized 
d-c supplies can solve your lab, 
production and design problems 


In the Sorensen ‘‘Q” Series, you can 
select from the most complete line of 
fully transistorized, highly regulated 
low-voltage d-c supplies on the market: 
QR-Nobatrons, (shown above, left) with 
output continuously adjustable down to 
zero volts, are ideal for labs or wherever 
maximum flexibility is required. Two 
models, QR36-4A and QR75-2, put out 
respectively 0-36V at up to 4 amps and 
0-75V at 2 amps. Regulation of QR36- 
4A is +0.025% or 4 MV for combined 
line and load variations. Input: 115vac 
50-400 cps available for either bench 
or rack-panel (514” x 19”) use. 


Q-Nobatrons®, with 2:1 adjustable out- 
put, can render outstanding service in 
semi-permanent lab set-ups, in produc- 
tion test, or integrated into your own 
product. Available in 15 models up to 








WIDEST LINE OF 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


200 watts capacity with 6, 12 or 28 
volts out. Specs and packaging are simi- 
lar to QR models above. Models for 
+0.25% or +0.05% regulation are 
available. Lower wattages are available 
two to a single rack panel (344” or 
514"”x19"). 
QM-Series, solder-into-the-circuit sup- 
plies (shown above, right) mount like a 
potted transformer or choke and come 
in 36 variations: nine voltages from 3.0 
to 36vdc, regulated +0.05%;.and four 
wattages, 2, 4, 8 and 15. input 50/60 
and 400 cps at 115vac. (Incidentally, 
Sorensen also offers similarly packaged 
DC-to-DC and DC-to-AC converters.) 
Ask us, or your nearest Sorensen rep- 
resentative, for the complete story on 
these precision transistorized regulated 
d-c supplies. 8.42 


SORENSEN & COMPANY, INC. 


Richards Avenue; South Norwalk, Connecticut 


CONTROLLED-POWER 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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JANUARY 1960 


ca 11-13—6th National posium 
Reliab: and a. ontrol in 
Electronics, ashington, Cc. Spon- 
sors: IRE, AIEE, ASQC, Contact: 
IRE, 1 East 79th St., N. Y 2 21, N. Y. 


January 25-28—Annual Meeting Institute 

of Aeronautical Sciences, New York 
City. Contact: IAS, 2 East 64th St., 
ee Bs ee 


January 25-29—Stress Measurement Sym- 
ium, Arizona State U. Sponsor: 
‘Strain Gage Readings. ” Contact: Pe- 
ter K. Stein, “Strain Gage Readings,” 
5602 East Monte Rosa, Phoenix, Ariz. 


a 31-Fe 5—1960 Winter Gen- 

e me LL, ee on Com- 
pumas De and Digital Computer 
ubcommittee, New York City. Con- 
tact sponsor: AIEE, 33 West 39th St., 
N. ¥. 18, N. Y. 


FEBRUARY 1960 


neehoonez, 1-4—ISA Instrument-Automa- 

tion inter Conference and Exhibit, 
Sam Houston Coliseum, Houston, Tex. 
Contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
ree, 313 6th Ave., Pittsburgh 22, 
a. 


February i A gy Convention on 
= ge 4 tronics, Ambassador Ho- 
tel, Angeles Calif. Rw spon- 
sor: TRE, 1 79th St., N. Y. 21, N. Y. 


February 10-12—Solid State Circuits Con- 
ference, Philadelphia. Sponsor: IRE. 
ys ge Sponsor, 1 East 79 St., N. Y. 


February 29-March 4—11th Pittsburgh Con- 
ference on Analytical Chemistry and 
Applied Spectroscopy. Pittsburgh. Con- 
tact: W. J. Feingold, Westinghouse 
Electric ce. Semiconductor Dept., 
Youngwood, 

One Day Symposium on Molecular 
Fluorescence and horescence to 
be held during above conference. 
Sponsor: ASTM Subcommittee on 

-—e am Spectroscopy. Contact: 
Dr. W. Goldzieher, Southwest Foun- 
Dation for PR my and Education, 
P. O. Box , San Antonio, Texas. 


MARCH 1960 


*%March 21-24—IRE National Convention, 
New York, New York. Content spon- 
sor, 1 East 79th St., N.Y. 21, N.Y. 


* March 23-24—10th ISA Iron and Steel 4 
strumentation Conference, Pittsburgh 
Pa. Sponsor: Pittsburgh Section, I A. 
Contact: J. Ward Percy, U.S. Steel 
Research Labs., Monroeville, Pa. 


APRIL 1960 


*xApril 3-8—6th Nuclear Congress, New 
York City. Sponsor: EJC, ISA coop- 
erating. Contact: Director, Technical 
& Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


*xApril 4-6—3rd National ISA Chemical & 
Petroleum Instrumentation S$ 


yympos- 

ium, Rochester, N. Y. Contact: Direc- 

tor, Technical and Educational Serv- 

=> ISA, 313 Sixth Ave., Pittsburgh 
, Pa. 


wigan 5—Application of Computing | eae 
niques to the Process Industries, Essex 
House, Newark, N. J. Sponsor: New 
Jersey Section, ISA. Contact: Dave 
Hankinson, Bailey Meter Co., 110 Hal- 
sted St., East Orange, N. J. 


April 7- ew BL Sym: 
Plant Aut aarevia. Gaur 


Sponsor: Consolidated Systems Corp. 
Contact: Sponsor, Attn. ‘ocess Sym- 
a 1500 S. Shamrock, Monrovia, 
alif. 


a> 18-19 — Third Annua 
Automatic 4, 


Ohio. Sponso: AS 
Contact: Publicity Chairman. Room 
530, 1213 West 3rd St., Cleveland. 


1 Conference 
es, Cleveland, 
IEE. 


April 19-21—-International Sym ium on 

Active Networks and Feedback Sys- 
tems, New York City. Sponsor: Micro- 
wave Research Institute, Polytechnic 
Institute of Brooklyn. Contact: Spon- 
sor, 55 Johnson St., Brooklyn 1, N. 


April 20-22—Texas A&M Symposium on 
Instrumentation, Texas A&M. Bryan, 
Texas. Sponsor: Texas A&M. Contact: 
John F. Pink, Southwestern Industrial 
Electronics, 10201 Westheimer Rd., P.O. 
Box 13058, Houston 19, Texas. 


April 20-22—-Symposium on Manned Space 
Stations, Los Angeles, Calif. Sponsors: 
1AS. NASA, Rand Corp. Contact: IAS, 

2 East 64th St.. N. Y. 21, N. Y. 

April 20-22—1960 TRE Southwestern Con- 
ference and Electronics Show, Sham- 
rock-Hilton, Houston, Texas. Contact 
sponsor: P. O. Box 22331, Houston 27, 

exas. 


* April 27-23—6th Annual ISA Southeast- 
ern Conference and Exhibit: with ISA 
, Pulp and Paper Division, Pensacola, 
Fla. ~~ al Pensacola Section, ISA. 
Contact: W. Matthews, Chemstrand 
Corp., P.O. Box 1507, Pensacola, Fla. 


MAY 1960 


*May 2-3—ISA National Symposium on 
Electrical Safe: entation, Wil- 
mington, Del. Contact: Director, ee 2 
nical and Education Services, ISA, 
6th Ave., Pittsburgh 22, Pa. 


PS ORO EA ARRAN TD 


wMay 2-S—6th Cottons ISA Fight Test 
San Diego, Calif. Contact: 
Flight Test S jum, 

Bon ase San Diego 10, if. 


May 2-6—Western Joint er Confer- 
ence, San Francisco, Calif. Sponsors: 
IRE, ACM, AIEE. 


*May 93-1l—3rd National ISA Power In- 
slrumentat entation S ium, San Fran- 
— Calif. Contact: Director, Techni- 
= & Educational Services, ISA, 313 

ve., 4 a. 
6th A Pittsburgh 22, P; 


*%May 9-12 — ISA Instrument-Automation 
Spring ring Conference and Exhibit. Brooks 
all, San Francisco, Calif. Contact: 
William Kushnick, Executive Director, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


*May 23-25 — 9th National Prsenattestns 
Conserence, Miramar Hotel, 
Monica, Calif. Sponsor: ISA with SEE 

IAS cooperating. Contact: Direc- 
tor. Technical & Educational Services, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 


May 24-27—Australian Conferenc: 
matic Comp and Data Pr 


sreeer, Adotralie, Sponsor: Australian 
tional Committee on Computation 
and Automatic Control. Contact spon- 
sor, c/o The Institution of Engineers, 
Science House, 157 Gloucester St., Syd- 
ney, Australia. 


JUNE 1960 


*xJune 1-3—6th Annual ISA Instrumental 
Methods of Analysis Sym: jum, Mon- 
treal, Canada. Contact: Director, Tech- 
nical and Education Services, . 313 
6th Ave., Pittsburgh 22, Pa. 


*xJune 25-July 5—First International Lg 
for Automatic Control. Mosc 
SSR. Sponsors: AACC (ISA, ASME. 
AIEE, IChE, IRE) Contact: Dr. 
Nathaniel Nichols, Chief Engineer. 
Taylor Instrument Companies, Roches- 
ter, 


*xSeptember 7-93—Joint Automatic Control 

Eont onference, MIT, Cambridge, Mass. 

onsors: — ‘ASME, AI hE, IRE, 

ft Contact: James Mozley, John 
Hopkins v.. Shey Md. 


xSeptember 26-30—ISA Instrument-Auto- 
mation 15th Annual Conference and 
Exhibit, New York Coliseum, New 
York City. Contact: William Kushnick, 
Executive Director, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


NOVEMBER 1960 
aitecenbes conse Se | to A Some 13th 
poem in Medicine and B Bioloee’ Wash. 
es wen; ash- 
ington, D. 2 ieee A. Con- 
tact: Director, Technical and Educa- 


tional Services, ISA, 313 6th Ave., 
Pittsburgh 22. Pa. 





COMING YOUR WAY 


x * * 





1960 Iron and Steel Conference, Pittsburgh, March 23-24 
6th Nuclear Congress, New York City, April 3-8 


°° 2 = 


AND DON’T FORGET “THE BIG 3” IN ‘60 . 
ISA Instrument-Automation Conference and Exhibit — HOUSTON — hile 1-4 

ISA Instrument-Automation Conference and Exhibit — SAN FRANCISCO — May 9-12 

ISA Instrument-Automation Conference and Exhibit and 15th Annual Meeting — NEW YORK — September 26-30 


ee oe 
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classified 


advertising 


POSITIONS WANTED: 75c per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
mony three lines. Box number counts as one 
ine. 

50 characters and spaces per line. 

DISPLAY AD (up to 4%”): $14.00 per column 
inch. Minimum 1 column inch. 

All other size ads—standard advertising rates 


a 

must reach the ISA journal, Granite Bidg., 
sr Sixth Ave., Pi 22, Pa., oe ee 
10th of month preceding date of publication. 








POSITIONS OPEN 











INSTRUMENT MEN FOR FLORIDA. Expanding Chem- 
ieal Plant has openings for instrument mechanics with 
minimum of 4 years experience in installation, calibra- 
tion, trouble shooting of process contro! 
recording instruments. Age to 45, liberal benefits. 
Contact International Minerals & Chemica! Corporation, 
P.0. Box 867, Bartow, Florida 





sat mage ogg SUPERVISOR. Good opportunity 
in Toledo, Ohio, Plant of Allied Chemical Corp. for 
Foreman with sory and maintenance experience 
in INSTRUMENTATION. es or chemical ex- 

ience preferred. Submit resume and salary require- 
ments to Box 2126, e/o ISA Journal. 





POSITION OPEN for instrument man to operate Strain 

Gage Equipment in laboratory and field, operating 

with farm implements. Position requires minimum of 

1 year experience. Salary commensurate with experi- 

ence and qualifications. Excellent opportunity for right 

— Submit applications to P.O. Box 482, Rockford, 
inois. 





WANTED — INSTRUMENT ENGINEERS. Permanent 
positions in expanding department of major contracting 
engineering firm, doing work on a world wide basis. 
Opportunity for diversified experience in all phases of 
instrumentation design. Qualifications include a degree 
in ChE, ME or EE and a thorough knowledge of instru- 
ments and process control. All replies confidential. 
Send Complete resume and salary requirements to: 
CHIEF INSTRUMENT ENGINEER, P.O. Box 3, 
Houston 1, Texas. 


SALES ENGINEERS REQUIRED io head up sales of 
New Product to automatie control industry. Experi- 
ence in electrical control industry and engineering 
degree necessary. Company located near New Haven, 
Conn. Send resume to Box 2127, ¢/o ISA Journal. 

















CHIEF ENGINEER 


For leading manufacturer of pneumatic 
and hydraulic directional valves. Re- 
quirements: Previous experience in 
pneumatic and hydraulic valving; ME 
degree; experience in instrumentation 
and the electrical field essential. 


Write Box 2128, c/o ISA Journal 








ATTENTION MANUFACTURERS 
OF INDUSTRIAL AND AIRCRAFT 


THWEST SALES, ENGINEERING 
REPRESENTATION CONTACT 
SERVO/ELECTRONICS PRODUCTS 
COMPANY BOX 13371 
DALLAS 20, TEXAS 














LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? Use classified advertising in 
the ISA Journal. Send your copy, 
etc. to Classified Department, ISA 
Journal, 313 Sixth Ave., Pittsburgh 
22, Pennsylvania. 





Are You Looking for 


a New Opportunity? 

IF YOU ARE a graduate engineer 
now working with electronics and 
servomechanisms and have an inter- 
est and ability to edit and write 
technical materials for instrumenta- 
tion readers, there is a challenging 
Opportunity open to you. 
The ISA Journal is searching for a 
top-flight engineer-writer as a part 
of its continuing program of expan- 
sion and improvement. This position 
offers the opportunity for advance- 
ment as a career editor in the field 
of instrumentation and control. If 
you are between 25 and 35 years of 
age, have an engineering degree, have 
worked actively with electronic in- 
strumentation, and have proven writ- 
ing ability, we are interested to hear 
from you. If you feel qualified, send 
your resume to: ISA Journal, 313 
Sixth Ave., Pittsburgh 22, Pa. All 
replies are confidential. 














Instrument Repairmen with 
industrial maintenance experi- 
ence on variety of pneumatic 
instfuments. Knowledge of 
electronics helpful. Age 25-45. 
Rate $2.50 to $2.80 with dif- 
ferential for shift work. Also 
liberal benefits in new indus- 
try. National Aniline Divi- 
sion, Allied Chemical Corpo- 
ration, Post Office Box 831, 
Hopewell, Virginia. 








CHEMICAL, 
PETROLEUM OR 
POWER ENGINEERS 


The Foxboro Company is adding 
to its group of staff sales engi- 
neers to keep pace with its stead- 
ily increasing share of the in- 
dustrial instrumentation industry 
market. Men needed should be 
graduate engineers with several 
years of instrumentation or proc- 
ess control experience in the 
chemical, petroleum, gas or pow- 
er industries. You must be sales 
minded and should enjoy work- 
ing with our customers and sales 
personnel. If you feel qualified 
for one of these challenging ca- 
reer opportunities send a letter 
and resume to: 


Engineering Recruitment Office 





REG. U.S. PAT. OFF. 


THE FOXBORO COMPANY, FOXBORO, MASS. 

















December, 1959 











ADVERTISERS 


INDEX 





Beckman, Scientific and Process 
Instruments Div., 








Beckman Instruments, Inc. ... ? ae 
Bendix Aviation Corp., 

Cincinnati Div. ...... nies és 82 
Boeing Airplane Co. ba . 7 
Bourns, Inc., Instrument Div. Suchen! 35 
Bristol Co., The ...... . ‘ ..25, 36 
Burke G James, Inc. . : beus 92 
Cambridge Instrument Co., Inc. ...... 93 
Conax Corp. ...... paddee ; ; 89 
Dahil, George W. Co., Inc. 16 
Diehi Mfg. Co., A Sub. 

of The Singer Mfg. Co. ........ 86 
Eastman Kodak Co., 

Photo Recording Methods Div. nat 
Fischer G Porter Co. ; : 3 
Fisher Governor Co. ........... i 
Flow Corp. ..... : ; 100 
Foxboro Co., The nb o an cde 
GPE Controls, Inc., 

A General Precision Co. _ Cover 4 
General Electric, Instrument Dept. . 92 
Graphic Contro's Corp. .......... 34 
Hagan Chemicals G Controls, Inc. 31 
Hays Corp., The . io] 
Heitz, Karl Inc. ebtasne ted 89 
Hermes Electronics Co. ; 9 
Hever Timer Corp. ... coen 100 
Instrument Society of America 30, 72 
Jo-Bell Products, Inc. ie a oe 
Kieley G Mueller, Inc. .. : : 
KinTel, A Div. of Cohu Electronics, Inc. 17 
Mansfield G Green .. AE 96 
Mason-Neilan, 

A Div. of Worthington Corp. 12. 13 
Milton Roy Co. Cover 2 
Mi polis-Honeywell .. ..Cover 3, 14 
Mi lis-Honeywell Regulator Co., 

Heiland Div. 19, 20, 21, 22, 23, 24 
Morehouse Machine Co. .. 93 
Moseley, F. L. Co. .. 15 
Muirhead Instruments Inc. .. 98 
National Instrument Laboratories, Inc cw 
Pacific Transducer Corp. .. 89 
Performance Measurements Co. 94 
Photovolt Corp. .... 90 
Pittsburgh Lectrodryer Div., 

McGraw-Edison Co. 97 
Robertshaw, 

Aeronautical and Instrument Div. 10 
Robertshaw-Fulton Controls Co., 

Bridgeport Thermostat Div. ; a] 
Robertshaw-Fulton Controls Co., 

Fulton Syiphon Div. ... 18 
St. Petersburg Chamber of Commerce 85 
Schutte and Koerting Co., 

Instrument Div. 89 
Sorensen G Co., Inc. “ee 101 
Statham Instruments, Inc. oa € 
Sturtevant, P. A. Co. 100 
Taylor Instrument Cos. 28, 29 
Technical Sales Corp., A Sub. 

of Graphic Controls Corp. . 34 
Texas Instruments, Inc., 

Geosciences and Instrumentation Div. . 7 
Thermo Electric Co., Inc. 26, 27 
Uehling Instrument Co. , 100 
United States Guage, Div. of 

American Machine and Metals, Inc. 32 
Varian Associates 80 
Waugh Engineering Co. .... r 83 
W. M. Welch Scientific Co., Div. of 
W. M. Welch Mfg. Co. ....... al 98 

103 





jostle sl cha PARRA alii Roce 


One of six Foxboro Magnetic Meters at International Salt Company’s Avery Island Refinery. Meters are 
measuring 220°F sodium chloride brine being discharged from filters of International's Recrystallizer Process. 


Foxboro Magnetic Flow Meters handle 
220°F' salt brine just like water! 


Foxboro Dynalog Instrument 
indicates flow rate through any 
one of the 6 Magnetic Meters 
— at the flip of a switch. 


“trouble-free” — International Salt reports 


220°F —that’s the temperature of 
sodium chloride brine as it leaves filters 
at International Sait Company’s Avery 
Island Refinery in Louisiana. And their 
6 Foxboro Magnetic Meters have been 
providing continuous, trouble-free flow 
measurement of this highly corrosive 
liquid for over a year. 

These meters easily handle this pun- 
ishing chemical. They’re lined with 
corrosion-proof Kel-F — have no flow 
restrictions of any type. Linear meas- 


urement — accurate to +1% across the 
entire scale—is indicated on remote 
Foxboro Dynalog* instruments. 

Since its introduction 5 years ago, the 
Foxboro Magnetic Meter has simplified 
the measurement of difficult liquids in 
hundreds of industrial processes. Ask 
your nearby Foxboro Field Engineer 
how it can help your process. Or write 
for Bulletin 20-14. The Foxboro 
Company, 3412 Neponset Avenue, 


Foxboro, Massachusetts. 
*Reg. U. S. Pat. Of. 


OX BOR 


REG. U.S. PAT. OFF. 
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MEW! 


HONEYWELL 
INDICATING 
TEMPERATURE 
CONTROLLER 





designed for industrial applications 


The new Honeywell T654A is a rugged, dependable, yet 
modestly priced indicating temperature controller designed 
specifically for industrial use. It includes these features: 


@ Indicating and control setting dials clearly visible. 

® Set point changed by turning knob on front of case. 

®@ Even graduations in a variety of ranges. 

® Sensitive, liquid-filled thermal system. 

® Complete case and tubing compensation for ambient temperature. 
® Armored capillary tubing. 

® MICRO SWITCH* SPDT narrow differential snap switch. 


Get complete details from your nearby Honeywell field engineer. 


Call him today . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


*Trademark 


Honeywell 
HE] it ix. Contd 
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Electro-Hydraulic Valve Actuators 
by GPE Controls offer the simplest, most 


compact, lowest-cost way to operate control 


valves from an electric signal. Model 698 
shown positions 14” double-seated valve at 
1000 p.s.i. pressure drop, with input signal 
ranges of 1-5, 4-20, or10-50 ma. Completely 
self-contained. Easy, low-cost installation. 
Position repeatability within .002” Auto- 


matic locking with power failure simplifies 





start-up of process. 
Division | construction 
for hazardous service 
is standard. Other models 


available for heavier duty. 





| 4 
Write for descriptive literature 


|G ME y GE N E RA L GPE Controls, Inc. 
staid PRECISION | 240 East Ontario Street + Chicago 11, Illinois 
COMPANY 











Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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